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It is widely believed that there is a 
fundamental conflict between science 
and religion, and that this can be 
reconciled only by either drastically 
editing religion to agree with science 
or drastically doing violen ce to science 
in order to bring it into line with 
religion. However, the essays presented 
here suggest a different approach. 
Science and religion can cross-fertilize 
one another and give rise to possible 
fruitful ideas that might not have been 
thought of from the standpoint of 
science or religion, taken separately. 
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FOREWORD 


R ichard L. Thompson, a scholar of Vedic texts, is well read in con¬ 
temporary science as well as the history of western science. He 
correctly places himself in the intellectual-spiritual genealogy of the 
Perennial Philosophy. He finds ways in which information encoded 
in Vedic texts illuminate findings—and puzzles—of contemporary 
science. He demonstrates again and again the remarkable wisdom 
about the world yet to be mined from the ancient civilizations of 
India, China, Babylonia, even Greece and Rome, and from the oral 
cultures of many indigenous peoples. 

The presumption of much modern science is that consciousness 
arises in the process of evolution as an emergent property. Vedic 
sources agree with other ancient civilizations that it makes far more 
sense to see the embodied world as deriving from spiritual worlds 
rather than as the foundation of the spiritual dimension. He argues 
convincingly for the primacy of spirit, even given all that science tells 
us about the material world. The stories of the New Physics may be 
closer to our traditional myths than we imagine. 

Thompson’s ability to explain clearly very difficult concepts of 
traditional and contemporary physics and cosmology is extraordi¬ 
nary. In a sense, his work is within the same overall movement that, 
in the highly Christian west, includes the debates about Creation¬ 
ism. His erudition, the elegance of his prose, and his deep under¬ 
standing of traditional and contemporary science give a different 
kind of credibility to the knowledge and wisdom of our intellectual 
and spiritual ancestors, east and west, which they encoded into their 
legends, myths, and rituals. One begins to suspect that we have for¬ 
gotten at least as much as we’ve discovered. 

-Sheldon R. Isenberg, Ph.D., associate professor and chair of 
the Department of Religion, University of Florida, ^o-foimder 
and associate director of the Center for Spirituality and Health 
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PREFACE 


W hat could be more fascinating and captivating to the 
student of religion and spirituality, of science, philosophy 
and logic, of cosmology and evolution, than the title of the book 
God and Science, Divine Causation and Laws of Nature by Dr. 
R.L. Thompson, an accomplished scientist, man of religion and 
already an acknowledged author of six books. It synoptically 
encodes the whole body of human knowledge collectively within 
and beyond its existing limits. The captions and contents are 
sure to make him feel so, whether here or there anywhere. 

Rare are those who are at home in religion and science rarer 
are those who are equally at home in Western and Eastern 
religions, not to speak of sciences. But gifted are those who can 
have insight and can offer clues for unifying science and religion 
at the same time lay the path integral for the same. And precisely 
this is the need for today, and sine-qua-non for tomorrow. The 
present volume by the author fully attests this statement, because 
he is such a gifted scientist and the man of divinity. 

Under five chapters and twenty two topics, along with 
drawings, tables, diagrams, figures and pictures, the author 
conceptually and actually, envisages, covers and addresses the 
issues raised and as reflected in the essays and in the present 
book. What makes it unique, is his remarkable depth and heigM 
in the field of computer science and Technology (AI, IT 
Robotics simulation, virtual reality), on one hand and his innate 
faculty of abstract visualization and of interpretation about the 
phenomena of religious experiences on the other. For him as a 
scientist they are of higher dimensional realities and through 
these latest techniques he provides us a sort of window and opens 
up such a realm beyond mundane, matenal universe. 
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The title starts with God, then follows science also the word 
causation is preceded by the term divine, speak clearly of his 
attitude and position as regards the very ontological issues, of 
apriory and apostesiory dispute as regards matter and mind, 
brain and consciousness etc. here God and Science. 
Dr.Thompson is both the scientist and the man of divinity yet 
takes God (divinity) consciousness and mind apriory and all 
others as aposteriory, and takes divinity as an origin of causation, 
in relation to laws of Nature as opposed to scientific tradition. 

The remarkable outcome of the penetrating faculty of Dr. 
Thompson is interpretation of the term Vedic encompassing 
spatio-temporal dimensions, geographically and culturally 
including religion. 

For him this term is very special and carries with it special- 
temporal import in the sense of era ( about 1500 BC),and also 
the area, wherein was spread the ancient Vedic civilization. 

Dr.Thompson goes to the very root of the principle of the 
laws of Nature, that is concerned with science, religion, including 
philosophy and draws attention to fundamental issue, that really 
causes differences and distinctions in sciences and various 
disciplines. By using the term divine causation he provides a 
missing point and avoids non-deterministic element from 
science, and saves it from that of nothing (nihilism), 
inderterminism and uncertainty. 

His concept of window as it connotes yogic concept of vision 
iyogaja pratyaksa) Vedic concept of identity or equivalence of 
macrocosm (infinity) and microcosm (point), is analogous to 
part and whole. Macroscopic reality (paramdtmd) or higher 
realms of beyond physical planes would project themselves 
through individual self or sole (dtman) as reflected images in 
the physical world. 

With this broad spectrum vision and comprehending wisdom, 
the author focuses his attention on God and Science, on their 
dual character, like that of ancient greek divinity Janus with two 
faces opposite to each other, symbolizing animosity and 
amicability harmony and disharmony, opposition and apposition 
as the poles apart. 
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Today we live in modern world, with modern thoughts and 
with modern ideas, yet we are facing this dilemma simply 
because, religion and sciences are the two major forces and issues 
we are tossed between, since the known history of mankind. 
Now this queer reladonship has come to a state, whereby they 
have formed two extreme groups. At a still deeper level, there 
are internal fractions, conflicts and dissensions, with respect to 
space-time-clime (past and present, the east and the west). What 
are these elements, components, factors or issues, that exhibit 
such dichotomy, in religion, or even, in science, mutually or 
exclusively? 

By and large, science, being so progressive, also so rewarding 
that it has shaken the very profile of religion and as if trying to 
uproot its position and its tradition. The science thereby has 
come to stage of destroying living kingdom itself. Such being 
the grave and alarming a situation, there is dire need to correct, 
improve and change it. Directly or indirectly every one is 
concerned about this. Who would accept the challenge, take 
up the lead. Who is eligible and capable? That is the problem. 
The book aims at this. 

Dr. Thompson in this context refers to the third group, that 
does accept, the differences, distinctions, yet aim at reconciling 
them; the author categorically puts himself in this group. Actually 
accepting this and working in that direction he one day 
discovered that there could be a possibility of their cross 
fertilization, which is sure to yield positive results. It would not 
be out of place, to note that in ancient Indian matrimonial 
system, this polar relationship (selecting bridge and bride 
groom,) plays genetically a critical and important role, between 
the families to decide the marriages. 

For him the religion is the one as a whole, though practically 
there are many. East and West is the next consideration, then 
past and present, theistic and non-theistic, monistic and non- 
monistic are other issues with it. Each religion has its own notions 
of heaven and hell, mythology, miracles, mystic powers and 
visions of respective saints and seers, demigods and goddess, 
theories of creation, the texts and the traditions. 
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Genuine myths, miracles, supranatural powers (^siddhis) 
recorded in the scriptures or exhibited anywhere, seem to be 
incompatible with modern rational thinking, or with the science 
and also seem to violate the laws of physics. Dr. R.L. Thompson 
however maintains that they do not do so. In fact he states that 
they belong to the realm of higher dimensional realities, and 
therefore are true. Lower Siddhis are said to be impediments 
in the real spiritual path and are detrimental to the supreme 
goal. The other type of issues like that of hypnosis, mental power, 
exhibiting action at distance, belonging to the level of 
paranormal psychology or even the near death experiences 
experimentally confirmed and observed in controlled 
environments, belong to non-physical plane and level, wherein 
higher laws than those of physics seem to operate. 

‘Action at distance’ issue with its legacy from Newtonian era 
is now within the perview of modern science, relates to the 
problem of body-mind, brain-mind, matter and consciousness, 
their interaction and their impact on human beings, show limits 
of low level laws of physics and open the gates for super-human 
experiences belonging to higher dimensions. Religious and yogic 
realization and similar extra-ordinary visions of great men, their 
influence on others are open for investigation and observation 
for the scientists. 

Gamut of science covers pre classical ( before-Aristotle and of 
Aristotle), classiccd (Newton, Maxwell) zind modern science (QM 
and Relativities), life sciences (psychology), and above all 
Computer Science and technology. Artificial Intelligence, 
Information, Technology, Artificial Reality, simulation, automata 
(Robotics). He refers to the relevant experiments of the scientists. 

On the side of religion he selects and confines to Judeo- 
christan tradition from the West, from the East he takes up 
Gaudiya Vaishnavism of Mahaprabhu Chaitanya of Bengal. Both 
are theistic and accept God as a supreme being behind and 
above the creation, interacts with matter, creates laws of Nature, 
and therefore there is no conflict between religion and science 
(the laws of nature). This provides a common platform for their 
unification. 
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The same is true as regards psychological unification, through 
myths, miracles, mystic power, parallally as regards little man in 
brain, virtual reality, and Robotics in modern science. 

His main thesis is synthesis of religion and science (which is 
beyond today’s modern science), through cross fertilization, 
keeping away dogmas from both sides, both have to modify he 
argues. Science has to modify itself, by retaining and assimilating 
core religious tenets, while religion has to retreat, be liberal, be 
open to criticisms and questions. The traditions and the texts 
(scriptures) need be reviewed and reinterpreted. Some of such 
dogmas, paradoxes and conflicts both form science and religion 
have been taken up by him for discussion and resolution. In India 
there had never been such a hostile relation between the two as 
had been in the West, so is it more with Western environment. 

Pre classical era before Aristotle was that of deism (theism), 
wherein religion dominated the society, and science as well, 
however god was apriory to Nature and to the science. The classical 
era heralded by Aristotle, looked at the world and human being 
as a machine, like a clock, implied determinism or governed by 
determinism and marked a major shift from religion to science 
that progressively increased the gap between the two, thereby 
the law of causation was breft of ^e preceding term ‘divine’. 
Subsequently after Newton the pioneer of classical mechanics, it 
gave rise to deterministic chaos at the time of Maxwell and others 
dominated by electro-magnetism. After 1900 in the era of 
Quantum Mechanics it turned into indeterminism through 
uncertainty, probability, possibility, plausibility and actuality that 
finally lead to the entry of observer in the experimental set up 
further to consciousness itself as suggested by Wigner. 

As regards determinism, deterministic chaos, indeterministic 
chaos, probability and deism in European scientific tradition, 
including Darwinian theory of evolution, one can see in parallel, 
the similarities, reflected in the floating schools of thought in 
Indian tradition recorded in Shvetasvatara Upanisad and 
Ayurvedic text by Sushruta, and sporadically refereed to in epics 
and some literary texts. They are with reference to the source, 
origin and cause behind the creation. 
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'\)Kdla-vdda (time as the source) ii) svabhdva (one’s own 
being)i.e. innate nature, individual status, iii) niyati = destiny, 
providence, i.e. determinism, iv) yadrcchd = caprice, whim, 
chance, randomness i.e. indeterminism, uncertainty, v) bhutani 
= structural, material creative elements, vi) prakrti = creatrix, 
nature vii) Isvara - Divine Lord, presiding, governing Divine 
being. They distinguish themselves from established major 
schools of thought, they are well known six. 

At this juncture of indeterminism classical physici logically. 
Dr. Thompson tells, finds compatibility with the idea of God 
(the omnipotent, omniscient and omnipresent as per the 
description in Indian context) or of conscious soul rather of 
soul itself. Dr._Thompson states, “my thesis is that classical and 
Quantum Mechanics are compatible with the idea of 
transcendental supreme being and theological ideas and that 
directs the course of events within a framework of material laws. ” 
He further shows that God can interact with little man in brain 
(living matter) and also with consciousness (or even with mind), 
without violating physical laws of nature. In continuation he 
refers to the idea of multiple universes in QM, following Wheeler 
and others addressing its fundamentals, as to how matter could 
be controlled by transcendental God, yet how does he obey the 
laws of Nature? He thereby contends that transcendental being 
IS beyond time and as such could choose branches of universal 
wave function (the central feature of QM universe) in such a 
way as to bring about desired course of action. Here we can see 
transcendental nature of God parallel to transcendental 
approach of QM itself to reality. 

Parallel to many world theory he refers to Feynman’s diagram, 
the scheme of possible paths ( path integral) along with one 
path of classical physics, and concludes that QM is more 

indeterministic. 


Inter alia, Dr. Thompson brings into picture David Bohm’s 
theories of implicate order (hidden variables) and of explicate 
order in creation wherein information encrypted in the matter 
unfolds and becomes manifest. Dr. Thompson, rightly states that 
Dr.Bohm being a monist has an idea of enfolding in oneness 
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within absolute. A student of Gita would certainly recall the 
concept of involution and evolution {dvrtti and andvrtti — lit. 
winding and unwinding or sanwria and vivrta i.e. enclosing and 
disclosing, or avatarana and uddharana i.e. descent and ascent). 
Dr.Thompson however, finds a serious impediment in rational 
understanding and introduces a method of direct 
communication with the absolute. And he puts forward his 
monotheistic formula from Srimad Bhagavatam, Gita and 
Brahmasamhita. Exactly here he has a paradigm shift from QM 
and Relativity of Einstein to a sort of monotheistic Hinduism. 

The other vital issue treated by Dr. Thompson is the theory 
of evolution. Darwinian theory of evolution is based on change 
and chance and is arbitrary in nature, is not compatible with 
Christianity, and also with modern science, though for different 
reasons, thereby provides alternative in the form of guided 
evolution, that satisfies Biblical and Indian traditions. In this 
connection he cites St. Augustine’s theory of divine rational seeds 
and refers also to Gita’s cosmic seeds deposited by the Supreme 
Being. This keeps pace with involution (descent) and evolution, 
as well as implicate and explicate order of D.Bohms Scheme. 

The chapter dealing with cosmology and ancient Asian 
cultures, deserves special mention and treatment. We see,here 
Dr. Thompson integrating within him, mathematics, physics, 
cosmology, astrology, archaeology, software engineering, 
simulation techniques, together on one hand and Vedic ideas 
of cosmogony, cosmology and astronomy on the other, with 
reference to Srimad Bhagavatam. Here is embedded the 
concept of layers of cosmos, seven upper and seven lower ( + ve 
and - ve, so to say),wherein Bhuloka and Bhumandala play major 
/central role, which otherwise appears to be mere imagination 
than reality. His projective insight finds many interpretations 
for Bhuloka : - as a polar projection - as a realistic map of solar 
system - as topographical mapping of South Central Asia as 
geographic orbits of planets. The old approach of Sanskrit texts 
in this connection is not at all adequate. In fact Brahmaloka is 
the realm of demigods. This is really a very bold interpretation 
by Dr. Thompson and retdly needs serious consideration by the 
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scholars. His efiforts to accurately define and describe “Yajana” 
concept as a unit of measurement in Vedic tradition is simply 
profound and needs congratulations. 

In sequel to his observation on QM that transcendental being 
is probably beyond time. Dr. Thompson takes into consideration 
the relativistic concept if 4D space-time issues parallel to ancient 
Indian theories or concept of relative space-times as presented 
in the Srimad Bhagavatam, Mahabharata and other texts^ Thus 
comprehensively, no less apprehensively (in their implied 
senses), states that superconsciousness or Paramatma, they 
completely transcends material space-time, or are directly 
perceived and directed by supreme being. And further he 
declares that there exist space-time continua and there also exist 
completely non-material realm of experience lying within 
superconsciousness of the supreme being. This is die supreme 
Will ^d is the divine cause of unfolding of the universe. This to 
him is the true acintya-bheda-abheda-tattva, (the principal of 
difference and non difference beyond logic and thinking) which 
describes, he says, the supreme being as simultaneously 
possessing variegated features and perfect unity. One would 
instantly recall Vedic expressions 

“indro mdydbhih pururupa tyate” 

ndra (Ae illumiend one) by means of his own Mayas (lit. the 
measuring powers from the root Ma to measure) assumes 
multiform (character). 

ekarh santam bahudhd kalpayanti” 

Though it is one they conceive of it in multiform manner. 

TUpam rupam pratirupo babhuva” 

(To this) form and to that form he assumes counter form. 

What is next? 

Dr. Thompson has resolved polarization between Eastern and 
Western religions and has achieved cross fertilization between 
religion and science. He could achieve this by bringing down 
and introducing transcendental monistic principle of Unity and 
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Diversity, beyond reasoning, quite essential and adequate as a 
first step for them. 

However when we take systemic approach and integral 
perspective we find three major components that make a system, 
tattva-shdstra-prayoga/vyavahdra Sdstra (principle-science- 
application). Application implies experience in religion and 
experiments in science. Experiments in science today relate to 
Quantum theories and Relativity theories the poles apart with 
problems to be solved and paradoxes to be resolved. The situation 
or the magnitude is no less severe than that between religion 
and science. It is detrimental to the healthy growth and 
development of science for human beings, nay for the creation 
{yogaksema in Gita) Yogaksema. 

Thus there is further the need for similar unification of these 
two theories in principles, in experiments, of course 
correspondingly. Each one has its formulae, definition, 
equations, theorems and derivations. Is their reconciliation 
possible by modification? Or do we need go beyond and above? 
Any way this has to happen. Once again we need to bring down 
transcendental principle both for theories and experiments. A 
transcendental formula, equation, definition capable of 
assimilating yet transcends both is sine-qua-non. Experimental 
unification by modification or by proposing appropriate 
experiments is also a necessity. God particle, or Higgs Boson, 
both as the particle and the experiment, is indicative of such 
and endeavor fortunately. Upanisadic expression, “ atomic than 
atom 3md cosmic than cosmos” {anorantydn mahatomahlydn), 
where anu and mahat represent units technically, also implies 
by the Vedic term mdyd (lit, measuring system or power, from 
the root^ to measures,) also hezirlds this. It would be interesting 
to note that ancient Indian sciences (Astral scienes, yoga, 
Ayurveda, Sangita, Arthasastra, Vastusastra, shilpa sastra, 
kamasastra, sakuna sastras, (omens and cosmic signatures of 
Nature) have practically maintained their neutral position, 
between religious polarization ( Hindu, Jain, Bauddha), 
philosophical polarization (six major and others), which on 
higher level corresponds to transcendental monism. Vedic 
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science tradition can provide some clues and insight here. 
Ancient Indian mathematics and today’s Vedic Mathematics by 
Swami Bhartikrishna Tirthaji of Puri, that epitomizes Vedic 
Tradition is sure to provide unifying link between discrete and 
continuity zispects of mathematics proper. 

Concept oiprana in Indian tradition, offers clues and insights 
in this direction. Dr.Thompson uses, material energy and cosmic 
energy for it. Prana in living system is bilateral (left-right), with 
respect to individual within (two nasal cavities for entry or exit), 
as well as to cosmos (inhaling from and exhaling to cosmic level). 
It thus forms a bridge not only between living and non-living 
realm, but also between mind and body, matter and 
consciousness. Concept of prana offers triple integration of 
physical, biophysical and metaphysical aspects or phases of the 
creation at home everywhere and out of place nowhere. 

Dr. Thompson has parved the way for the future. 






INTRODUCTION 


hat is the relationship between science and religion? Some 



y Y see it as one of inevitable conflict, others see it as harmoni¬ 
ous, and still others see differences that they hope to reconcile. For 
many years, I have been one of the latter. 1 have felt that seienee has 
fundamentally challenged the very roots of religion, but that this 
challenge can be answered in a way that agrees with basic scientific 
and religious principles. Framing such answers was the purpose of 
the essays in this book (which were written between 1986 and 2000). 
However, on reviewing these essays, I have come to realize another 
potential relationship between religion and science. Both religion and 
science can cross fertilize one another with inspiring new ideas that 
may ultimately culminate in a synthesis that goes beyond our pres¬ 
ent understanding of either science or religion. 

The particular religion that 1 am following in this book is Gaudiya 
Vaisnavism, a subdivision of the Hindu faith of India. Vaisnavism 
is a strongly monotheistic tradition devoted to the worship of the 
Supreme Being as Visnu or Krsna. Gaudiya Vaisnavism, in particu¬ 
lar, was founded in the 16th century in Bengal by the famous saint 
Caitanya Mahaprabhu. Gaudiya refers to Gauda-desa, a name for 
Bengal, but Gaudiya Vaisnavism is widespread in India and has taken 
root throughout the world. 

Although its nomenclature may seem strange to people of West¬ 
ern background, there is a fundamental similarity between the basic 
teachings of Gaudiya Vaisnavism and the Judeo-Christian tradition. 
Both traditions hold that the material universe is created and main¬ 
tained by a supreme personal God. As a result, both give rise to sim¬ 
ilar issues regarding the relation between religion and science. Thus 
many of the essays in this book are also relevant to Christianity. 

While on the topic of nomenclature, I should note that follow¬ 
ers of Vaisnavism regard their tradition as Vedic. The term “Vedic” 
refers to followers of the ancient scriptures called the Vedas. Mod¬ 
ern scholars generally limit these scriptures to the four Vedas — Rg, 
Yajur, Sdrna, and Atharva —which they date to the centuries follow¬ 
ing 1500B.C. However, Vaisnavas, and Hindus in general, tend to use 
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the word Vedic in a broader context. They include as Vedic a series 
of texts, including the Rdmdyana, the Mahdbhdrata, and the Bhdgav- 
ata Parana or Srimad-Bhdgavatam. They may also use the term Vedic 
to refer to more recent texts that follow the basic Vedic tradition. In 
this book, 1 use the term Vedic in this broad sense. 

The essays are arranged more or less chronologically under sub¬ 
ject. The first essay deals with the fundamental question of how mat¬ 
ter can be controlled by a transcendent God while, at the same time, 
obeying the laws of physics. A possible answer is based on the many- 
worlds theory of quantum mechanics, which allows for the possibil¬ 
ity that a transcendental being, operating beyond time, could choose 
branches of the universal wave function in such a way as to bring 
about desired courses of action in the material universe. Looking 
back on this work, it is interesting that theological ideas dealing with 
the trans-temporal nature of God mesh nicely with trans-temporal 
approaches to quantum physics. 

The question of how God relates to the laws of physics has been 
the cause of a great deal of soul searching among scientists. What it 
comes down to is that something has to give. The known laws of phys¬ 
ics do not contain any terms which express divine will. Therefore, if 
divine will does influence matter, either it wills that everything should 
precisely obey physical laws or it must in some sense violate these 
laws. Essays two and three look at this dilemma from the standpoint 
of science, Christianity, and Vaisnavism. 

The first three essays have examined how science must be mod¬ 
ified if it is to allow for the survival of basic tenets of religion. The 
fourth essay looks at ways in which religion may retreat in order to 
allow for well-established findings of science and modern scholarship. 
In Vaisnavism, as in other religious traditions, there is a great deal of 
mythological” material which seems to directly contradict modem 
thinking. How are we to deal with such material, while at the same 
time preserving what is valuable in the tradition? 


One approach is to, in effect, “kick God upstairs.” By arguing 
that God is totally transcendental to matter, and by interpreting all 
of God s material actions as symbolic, all conflict with science can 
be resolved. This approach is compatible with some strictly monistic 
approaches to metaphysics, but it does not agree with theistic schools 
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of thought that attribute to God an active role in nature. 

A less drastic approach is to give indirect interpretations to scrip¬ 
tural topics which are in strong conflict with modern thinking. His¬ 
torical chronology is an important example. In Indian tradition, the 
history of human life is said to extend over vast periods called yuga 
cycles, each of which lasts for 4,320,000 years. This was rejected by 
early British Indologists, who adhered to Biblical chronology with its 
creation date of around 4000 B.C. In response to this, the 19th-cenlury 
Vaisnava teacher, Bhaktivinoda Th^ura, gave an interpretation of 
Indian chronology that compressed it into the Biblical framework. He 
likewise stated, in some writings, that the heavens and hells described 
in Vaisnava scriptures were imaginary. 

Inevitably, this interpretive approach gives rise to the question of 
how far we should go. Are some topics open to interpretation while 
others are sacrosanct? How do we decide? 

One approach is to view all of the mythological material in the 
scriptures as referring to another dimension of reality. According to 
this idea, all of the entities mentioned in the texts really exist, but in 
another world. Our only link with this higher-dimensional world (at 
least while we are living) is through visions, in which information from 
the higher world is projected as through a window into this world. 
I discuss the pros and cons of this idea and go on to consider how it 
can be extended by allowing more things to pass through the window. 
Here again, we encounter the question of how far we should go. 

The question of the plurality of rel igions also arises in this context. 
The mythological systems of different religions tend to be mutually 
exclusive, at least at a first glance. If we are to interpret mythology 
as being true in some sense, then what mythology do we choose, and 
how do we reconcile conflicting claims? In this regard, the Bhdga- 
vatam states that intelligent species throughout the universe follow 
different Vedic systems that are adapted to their particular natures. 
This is a truly universal definition of “Vedic,” which includes all reli¬ 
gious systems on this planet and beyond. 

The fifth essay in this section deals with the topic of miracles, 
starting with the famous “miracle of the milk,” in which mflk offered 
to Ganesa seemed to mysteriously disappear. Miracles are appar¬ 
ent violations of natural law which may point to the operation of 
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higher laws that allow divine influence to percolate into the material 
world. As such, miracles have generally been unacceptable to scien¬ 
tists, and they also pose a problem for religious authorities. How¬ 
ever, they are popular among people in general since they tend to 
confirm religious faith. 

Finally, the sixth essay discusses a number of areas where there 
are possible conflicts or synergistic interactions between science and 
religion. These include God and the laws of physics, Einstein’s the¬ 
ory of relativity, quantum physics, the brain and consciousness, near 
death experiences, extraordinary events (miracles), the fossil record, 
and Darwin’s theory of evolution. I conclude that there is tremen¬ 
dous scope for the development of new findings and ideas through 
the interaction of science and religion. But we should avoid blocking 
such developments by scientific or religious dogmatism. 

Under the heading of the fossil record, I compare the scientific 
chronology of the geological ages with Indian chronology. Here we 
see a remarkable agreement between the two chronological systems. 
This shows that there may be more than one way of interpreting In¬ 
dian chronology in an attempt to bring it into agreement with mod¬ 
ern science. It again raises the question of how the process of scrip¬ 
tural interpretation is to be understood. 

In the second section of the book, I include two essays dealing 
with theories of physics. The first deals with David Bohm’s theory of 
the implicate order, in which information encrypted into matter “un¬ 
folds and becomes manifest. Bohm intended this as a theory of 
monism, in which everything is enfolded in oneness within the Abso¬ 
lute. By making a comparison with the technology of phase conju¬ 
gate mirrors, I show how Bohm's ideas can be used to allow for the 
windows from higher realms that I mentioned above. 

Bohm follows Eastern tradition in pointing out that the Abso- 
ute is beyond human reason. This is a serious impediment to prog- 
ress in rational understanding. But I point out that if a sentient higher 
mte igence is on the other side of the window, there is the possibili¬ 
ty also well known in Eastern tradition—of learning through direct 

communication with the Absolute. 

In the second essay of this section, I discuss how in the theory of 
relativity, time for one observer may pass more slowly than it does 
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for another. A similar idea turns up in the Bhdgavatam, where it is 
explained that lime passes more slowly on the higher planet of 
Brahmaloka than it does on the earth. This leads to the idea that 
both lime and space may be radically transformed for an observer 
who passes out of the material universe and enters into transcen¬ 
dental timelessness. 

The third section of the book deals with consciousness and the 
mind-body problem. Here the first essay begins by examining the 
idea of artificial life through computer simulation. By drawing on 
ideas from the Blidgavataiti and the Bhagavad-gitd, I develop the 
idea of virtual reality as a model for the relation between mind and 
brain. Interestingly, this was written at the time when Jaron Lanier 
was experimenting with his early virtual realities. (The virtual real¬ 
ity model is developed further in my book, Maya: The World as Vir¬ 
tual Reality.) 

The second essay examines the process of vision and the much 
ridiculed notion that vision depends on a “little man in the brain.” 
The little man idea makes no sense as long as he is required to be a 
physical subsystem of the brain. However, it does make sense to pos¬ 
tulate the existence of a non-physical conscious entity w'hich is the 
ultimate perceiver of sense data. 

In the third essay I make a historical digression and examine old 
Sanskrit texts from India which describe various kinds of autom¬ 
ata. These include practical machines that could have actually been 
built, as well as fictional robots with human capacities. Ironically, the 
scholar V. Raghavan laments in his discussion of these machines that 
in India they were not developed technically but were simply used to 
illustrate the relation between the soul and the body. 

The next essay turns to long distance hypnosis. Experiments 
in Russia by professor Leonid Vasiliev indicate that one mind can 
somehow influence another, even though there is no known means 
of physical communication between them. This corresponds to one 
of the siddhis or natural yogic powers discussed in the Bhdgavatam. 

Finally, the fifth essay in this section discusses quantum mechan¬ 
ics and consciousness. Although it is popular to suppose that quan¬ 
tum mechanics brings consciousness into physics, the “experimental 
observers” in the theory are actually physical devices. It is difficult 
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to bring non-physical conscious observers into the quantum picture, 
because too much consciousness, or consciousness in the wrong 
places, would interfere with quantum phenomena. The relationship 
between quantum mechanics and consciousness still needs careful 
consideration. 

The fourth section of the book deals with the theory of evolution. 
This has long been one of the main areas of conflict between scien¬ 
tists and traditional Christians. The latter (including scientists with 
Christian convictions) have generally been dissatisfied with the Dar¬ 
winian emphasis on chance and physical causation as the sole basis 
for the evolution of species. They have proposed alternatives to Dar¬ 
winism, ranging from guided evolution and the theory of design to 
literal Biblical creationism. 

Since Vaisnavism is a theistic tradition, it tends to generate sim¬ 
ilar responses to the Darwinian theory of evolution. One of the most 
basic responses is to critique different areas of evolutionary theory, 
pointing out drawbacks. Thus in the first essay I discuss the theory 
that living organisms arose from disorganized molecules on the early 
earth. Although this theory is essential for a purely physical account 
of the origin of species, it is still lacking in supporting evidence and 
an adequate theoretical model. 

It is easy to point out flaws in the Darwinian theory of evolution, 
ut what is the alternative? In the second essay I point out that the 
aisnava texts assume descent with modification, and in that sense 
t ey agree with the theory of evolution. However, the process of 
escent egins not with primitive organisms, but with higher beings 
w ose o les are made of subtle forms of energy not known to mod¬ 
ern science. For descent with modification to pass from such beings 
o p ysica ly embodied organisms as we know them, there must be 
some process whereby subtle energy transforms into gross physical 
f perhaps this is simply a process in which information on a 
su e eve is transmitted through a suitable “window” into the phys- 
ica rea m. is is an area where extensive research is needed. 

n t e ast essay in this section, I turn to the “rational seeds” 
{rationes seminales) discussed by Saint Augustine in the early days 
of Christianity. Augustine proposed that subtle seeds were planted in 
nature at the time of creation, and later they produced living organ- 
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isms through a process of natural unfolding. Some scientists have 
seen this as a forerunner of the idea of evolution. (See “Does God 
Go Against the Laws of Nature?” in Section I.) However, Augus¬ 
tine’s idea is closer to the Vedic idea of subtle bljas, or generative 
seed forms. 

The final section of the book deals with cosmology and ancient 
history. One persistent theme of the Vedic literature is that thou¬ 
sands of years ago (say, about five thousand) there flourished a highly 
advanced Vedic civilization that was worldwide in scope. Taken lit¬ 
erally, this seems to fly in the face of archeology and modern histor¬ 
ical scholarship. Nonetheless, there are tantalizing hints that some 
kind of culture exhibiting Vedic themes did leave traces around the 
world. At the very least, there seems to have been an extensive cul¬ 
tural diffusion of ideas that show up in old Indian texts. 

Much of the evidence for this has to do with astronomy and cos- 
mology. In the first two essays in this section, I show that common 
astronomical themes can be found in old stories from cultures around 
the world. The specific shared details of many of these stories sug¬ 
gests that they are products of cultural diffusion, rather than inde¬ 
pendent invention. 

In the third essay I examine a detailed cosmology presented in 
the Fifth Canto of the Srimad-Bhdgavatam. This brings us back to 
the question of how scriptural texts are to be interpreted. Taken lit¬ 
erally, the cosmology of the Fifth Canto seems to be an imaginaiy, 
poetic exhibition that has little in common with the findings of mod¬ 
ern astronomy. However, a closer examination of the text reveals an 
overlay of several distinct layers of interpretation. These are: (1) a 
description of the earth globe in polar or stereographic projection, (2) 
a realistic map of the solar system out to Saturn, (3) a topographical 
map of a region of south-central Asia, and (4) a map of the celestial 
realm of the demigods. These interpretations indicate a surprising 
level of scientific sophistication. The existence of distinct, valid inter¬ 
pretations of the same text suggests that a simple literal approach to 
old Sanskrit texts may be inadequate to reveal their real meaning. 

The fourth essay examines the second of these interpretations 
in greater depth. There I argue that the ring-shaped features of the 
“earth disk” (Bhu-mandala) in the Fifth Canto correspond accu- 
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rately with the geocentric orbits of the planets as given by modern 
astronomy. (I note in passing that heliocentric orbits can be cast into 
geocentric form, simply by changing the point of reference to the 
earth.) This topic is discussed in greater detail in my book Mysteries 
of the Sacred Universe, which includes a statistical analysis of the cor¬ 
relation between planetary orbits and features of Bhu-mandala. 

This orbit correlation requires us to know the length of the 
vojana, the unit of distance used in the Fifth Canto to deline the 
structure of Bhu-mandala. If the orbit correlation is real, then a 
yojana of a precisely determined length should have been in use 
historically. In the last essay in this section, I show that there is in 
fact historical evidence from Egypt for such a yojana length. This sug¬ 
gests that in ancient times there must have existed advanced astronom¬ 
ical knowledge that was shared by India and Egypt. Such knowledge 
would have to antedate the relatively crude astronomy of the known 
Greek and Near-Eastern texts. 

In summary, by bringing together modern scientific ideas and 
Vedic literature, many interesting ideas arise. It is widely believed 
that there is a fundamental conflict between science and religion, 
and that this can be reconciled only by either drastically editing re¬ 
ligion to agree with science or drastically doing violence to science 
in order to bring it into line with religion. However, these essays sug¬ 
gest a different approach. Science and religion can cross-fertilize 
one another and give rise to possible fruitful ideas that might not 
have been thought of from the standpoint of science or religion, 
taken separately. 

In the publication of this work, I was assisted by J ay advaita Swa- 
mi, who edited most of the articles, Yamaraja Dasa, who designed 
both the book and its cover, and Christopher Beetle, who helped in 

the production in different ways. I want to express my gratitude to 
them. 
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God and the 
Laws of Physics* 

Introduction 

T he rise of classical mechanics marked the culmination of a major 
shift in Western thinking from Aristotle’s idea of the world as 
an organism to the conception of the world as a clocklike mechanism 
operating according to mechanistic laws.The distinguishing feature 
of classical mechanics is determinism—the idea that the history of 
events for all time is rigidly determined by the precise material con¬ 
ditions existing at one time. 

Determinism has many profound philosophical implications. For 
example, if nature is indeed strictly governed by deterministic laws, 
then sentient beings must be pure machines, and the possibility of 
a nonmaterial mind that interacts with matter is ruled out. Thus a 
recent book on the relation between minds and machines begins with 
the premise that, “the price of mind/body interaction is violation of 
the laws of physics—a price that few philosophers (or scientists) are 
willing to pay.”' 

Determinism also rules out the idea that God is in direct conscious 
control of day to day events. Historically, this led to the development of 
deism, the philosophy that God created the physical laws and initial 
conditions, and then ceased to play an active role in the universe. 
According to this philosophy, sitice God’s only role in the universe is 
to create it in the beginning and then strictly enforce the deterministic 
laws of physics, no real exchange can take place between God and 
human beings through prayer or meditation. Thus if God seems to re¬ 
spond to our prayers it can only be because the initial conditions of the 
universe determine the later occurrence of both the prayer and the 


•■^Originally a lecture given by Dr. Richard L. Thompson at the World Congress for the 
Synthesis of Science and Religion in Bombay, India during J anuary 10-13,1986. Reprinted 
from Synthesis of Science and Religion: Critical Essays and Dialogues. 
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response. The natural conclusion of this philosophy is that we should 
pay attention only to the laws of nature; whether or not God exists in 
the background is of little practical significance. 

In the twentieth century, classical physics has been supplanted 
by quantum mechanics, with the result that physics ceased to be 
strictly deterministic. This development led to a number of attempts 
by prominent physicists to reintroduce the idea of conscious volition 
into our physical world view.^' However, the advent of quantum me¬ 
chanics did more than simply add an element of indeterminism. In its 
standard formulation, quantum mechanics requires us to renounce 
the idea of forming a coherent theoretical picture of objective real¬ 
ity. This tends to discourage attempts to harmonize physics with any 
worldview that presents God, the material world, and the conscious 
living beings as real entities standing in some kind of mutual relation¬ 
ship. Thus, attempts to relate quantum mechanics to metaphysical 
ideas have often centered on the drawing of parallels* and the use 
of physical theories to provide metaphors illustrating transcendental 
philosophies.’ 

In this chapter I will discuss a reformulation of quantum mechan¬ 
ics and classical mechanics which presents both as nondeterministic 
theories of an objectively real material energy. Such a formulation 
can be of interest in the domain of physics since it suggests new ways 
of carrying out calculations, and it may even suggest new avenues of 
experimental investigation. But here my main purpose is to explore 
the relation between modern physical theories and broader meta¬ 
physical and theological ideas. My thesis is that both classical and 
quantum physics are compatible with the idea that a transcendental 
superconscious being directs the course of events within a flexible 
framework of nondeterministic laws. I should stress that this exercise 
in philosophical speculation can at best suggest tentative possibilities. 
However, it is only by considering possibilities that we can decide 
which way to .go in the search for truth. 


Classical Physics 

The first observation to make is that the idea of strict determinism 
in classical physics was never necessary, even in the eighteenth and 
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nineteenth centuries. To see why this is so, consider Figure 1. Here 
we see a latticework of metal rods, arranged in the form of a helix. 
We can use this arrangement as a metaphor for the idea of determin¬ 
ism in classical physics. The rods are arranged in triangles in such a 
way that the entire structure is rigid. Thus the shape of the structuie 
as a whole is determined by the lengths of the individual rods, and 
the position in space of any part of the structure is determined by the 
orientation of a few of the rods. (These could be the rods at one end 
of the coil for example.) The rods play the role of the relations of 
cause and effect that are expressed in terms of differential equations 
in classical physics. Given the initial state of affairs in a physical sys- 
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tcm (i.c. the orientation of some of the rods), these causal relations 
exactly determine the course of events in the system. This is true if 
the lengths of the rods are precisely specified. 

But suppose that we don't know the lengths precisely, and sup¬ 
pose that in nature their lengths are not rigidly pinned down to exact 
values. (For example, the rods might be slightly springy.) Figure 2 
shows what happens if some of the rods are shortened by one percent 
of their lengths. The helix has changed markedly, adding an extra 
turn, and increasing in length by some 66 percent. Thus, if we cannot 
measure the lengths of the rods with more than one percent accuracy, 
we cannot even roughly calculate the shape of the structure. 

Given slightly imperfect knowledge of the rods, the structure may 
take on a wide variety of overall shapes. Only the local curv'ature of 
the helix is more or less insensitive to small changes in the lengths 
of the rods. This observation can be generalized to classical physical 
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systems in general. The history of such a system is exactly determined 
from the initial conditions if the equations of motion are exactly 
satisfied. But if we only require the equations to be satisfied within 
the limits of experimentzd error, then the history is generally free to 
take on a wide variety of different courses. It is only the local linking 
together of events over short times that is narrowly prescribed by the 
natural laws. We can regard the complete history of events as a kind 
of flexible, spring-like continuum that tends to curve in a certain way 
in accordance with the physical laws of cause and effect, but can be 
freely bent into many different shapes. 

To illustrate how flexible this continuum can be, it is useful to 
consider a simple example from classical physics. Figure 3 shows a 
two dimensional potential well, which is called the Hcnon-Heiles po- 
tential.'^The contours represent lines of equal potential and the lowest 
point is in the center.- This potential well corresponds to a force field 
directed toward the center of the triangle. We can imagine a particle 
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with a mass of, say, one gram, moving in this field in accordance with 
Newton’s laws like a marble rolling in a bowl. The classically deter¬ 
mined path of the particle cannot be predicted for very far into the 
future since tiny changes in the direction of the particle will result in 
large changes in its motion in a very short time. 

The diagram in Figure 4 represents a closed orbit for the particle. 
According to the classical equations of motion, the particle should 
cycle indefinitely around this closed path if it starts out with the right 
values of initial position and momentum. However, if the initial posi¬ 
tion or momentum differ from these values by as little as 10 (in cgs 
units) then the particle can quickly deviate from this orbit, and within 
140 seconds it can be following a completely different path. 

In this example, the position and momentum values at each time 
correspond to the rigid rods in the example of the helical lattice. We 
cannot actually measure position and momentum with an accuracy 
of greater than 10 and thus we are not required on the basis of em- 
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pineal evidence to accept that in nature these quantities arc more 
precisely defined than this. It is possible to view the classical equations 
of motion as approximate relationships which allow for an immeasur¬ 
ably small degree of flexibility in position and momentum. However, 
if we do this, then it follows that the overall trajectory of the particle 
is not even approximately determined by the equations of motion. Its 
curvature over short times is nearly determined by these equations 
but its shape over longer times can be freely chosen. 

In recent years scientists have noticed that classical equations of 
motion genereilly have solutions which are extremely sensitive to the 
conditions at each given time, and which are therefore unpredictable 
oyer fairly short periods of time. They have called this unpredicta¬ 
bility “deterministic chaos” and there is now a large literature on 
the subject. What is surprising is that this was not discovered before 
(although it was noticed by some physicists, such as James Clerk 
Maxwell.5) One reeison for this is that classical equations that can be 
easily solved and analyzed have solutions that do behave in a pre- 
ictable way, and it was natural for people to think the same must be 
rue for the equations that they couldn’t solve. 

Another reason for the bias in favor of determinism is that the 
equations governing machines must necessarily generate predictable 
o ^nd the image of the universe as a machine has had a pow- 

r u infuence on Western thinking. In this connection the historian 
ma”h^^ observed that the idea of the universe as a clocklike 

c ine became prominent in Europe many years before the rise of 

dieval ° argues that this idea was an outgrowth of me- 

rem^ ””stian theology, which regarded God as being extremely 
nistic ^ material world. In fact, Jaki proposes that mecha- 

arose in Europe as an indirect outgrowth of this theo¬ 
logical outlook. 

in trajectory is extremely sensitive to small variations 

in position and momentum, then it is possible for the trajectory to 
o ow a wide variety of complex courses. Figure 5 shows a simple 
examp e of this. Here a series of steel pins are arranged as in an old- 
as loned pinball machine, and one movable ball bounces from one 
pm to another. We assume that there are ideal elastic collisions and 
no friction, and we assume that the array of pins extends to infinity in 
all directions. As the ball moves, each bounce exactly follows the laws 
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for clastic collision (i.c. the angle of incidence equals the angle of 
reflection.) However, it can be shown mathematically that by prop¬ 
erly choosing the initial angle of motion for the ball, we can select 
practically any path that we might like for the ball’s overall motion. 
For example, the angle can be specified so that the path spells out 
Shakespeare’s plays in some particular handwriting. This shows that, 
in principle, it is possible in a classical system for highly complex 
patterns to arise that are independent of the classical laws and yet 
consistent with them. 
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Figure 5 
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The examples I have given thus far are for very simple, idea¬ 
lized systems. However, similar conclusions also apply to complex 
systems involving many degrees of freedom. I will not discuss the 
analysis of complex systems here, since this would require much 
time, and would involve many mathematical technicalities. Figure 6 
sums up the general picture of classical physics that emerges from this 
analysis. Here the vertical axis stands for what is called configuration 
space. Each point in this highly multidimensional space represents 
the complete state of affairs in a complex system at one point in time. 
If we can be so audacious as to try to apply physics to the world as a 
whole, then such a point encodes a complete nurrierical description 

of the configuration of matter in the entire world (or universe) at 
one time. 

The curved line in Figure 6 represents a particular history of 
events that unfolds within the complex system. The point where the 
ci^e touches the vertical axis represents the initial state of affairs in 
rest^^r^^ deterministic interpretation of classical physics, the 

this ° is rigidly determined, given the laws of motion and 

IS initial point. However, it is also possible to formulate classical 

terminV^h^ ’^‘indeterministic way in which the laws of motion de- 
® local shape of the curve around any particular time, but 
I of the curve can be chosen with great freedom, 

second note that in standard treatments of physics, the 

on the lAermodynamics is introduced by making restrictions 
irrevere^br^-^ system. This allows for the 

terminL\' ^ entropy with increasing time. In the nonde¬ 
dynamic classical physics, the second law of thermo- 

this non^ introduced in the same way. I should also note that 
modifvin^ approach can be formulated mathematically by 

be stati ^ ^"’^lon’s principle, which requires that the action should 
in respect to variations in the path. This is discussed 

m detail in a technical paper." 

with the picture of classical physics is compatible 

t I h • ^ God as an omniscient and omnipotent transcenden- 

a eing who directly controls the course of events, but who also 
requires these events to follow certain fixed laws. It is also compati- 
e with the idea that the conscious self is nonphysical, and can in¬ 
teract with the brain without violating the laws of physics. Later on. 
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I will discuss in greater detail how God and the conscious self may 
be related, and how they can interact with the material world. First, 
however, we should briefly discuss the revolutionary development in 
physics known as quantum mechanics. 


Quantum Mechanics 

One possible objection to the nondeterministic formulation of 
classical mechanics is that, after all, it depends on certain limitations 
in our ability to measure such quantities as position and momentum, 
and in the future these limitations may be overcome. However, the 
historical development of physics has led to a quite different conclu¬ 
sion. With the advent of quantum mechanics and the Heisenberg 
uncertainty principle, position and momentum came to be regarded 
as possessing a certain degree of absolute uncertainty. 

The quantum theory describes nature by means of a mathemati¬ 
cal entity called the wave function which attributes many different 
classical configurations to a system at any given time. To convey 
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some idea of what this means, consider Figure 7, which presents an 
artist’s rendition of the quantum mechanical wave function. Here the 
vertical axis represents the space of all possible configurations, as 
before. But now, instead of a trajectory that passes through one config¬ 
uration at a time, we have a blurry, wave-like construction that always 
spreads out over many configurations. On an atomic level this spread¬ 
ing out is absolutely essential for the theory. For example, the spread¬ 
ing out of the electron orbiting the nucleus of a hydrogen atom plays 
an important role in the calculation of the atom's energy levels. 

However, the wave function can also spread out on a macroscopic 
level. The standard illustration of this is the Schrodinger cat paradox. 
Imagine a cat in an apparatus that either kilts the animal or lets it 
live, depending on whether or not a radioactive atom decays within a 
certain time interval. If we try to use quantum mechanics to describe 
this arrangement, we find that the wave function divides into (at least) 
two branches, as shown in Figure 7. One branch represents a dead 
cat and the other represents a live cat. Furthermore, if we introduce a 
human observer into the picture, then we find that the wave function 
comes to simultaneously represent the observer seeing a live cat and 
the observer seeing a dead cat. 

IS creates a problem if we consider that the wave function is 
supposed to give the most complete description of nature that is pos- 
e. Will briefly describe some of the approaches people have taken 
o cope with this problem. However, this subject is both vast and high- 
^ ^ have to leave out many important points. 

^ standard response to the problem is to conclude that quan- 
an^t^^^^^^*^^ provide a description of objective reality, 

3 j ^ should indeed renounce the idea of trying to make such 
ip ion. According to this approach, the quantum theory simply 
the w ^ for predicting correlations in our observations, and 

th^ function represents the state of human knowledge rather 
em^iri mature. It is hard to find fault with this approach 

.. h leads to bewildering conclusions if we try to make 

It the basts of a consistent world view. 

^ function simply represents knowledge, then whose 
now e ge does it represent? If we say that it represents the knowl¬ 
edge of a community of physicists, then we must posit a macroscopic 
world containing physicists and measuring instruments. But what is 
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that world made of? If wc try to represent it by physical theory, it is 
natural to suppose that it is made of atoms which must be described 
quantum mechanically. This tempts us to try to construct a quantum 
mechanical description of the macroscopic world, and von Neumann 
showed how one can go about this mathematically.'* 

Yet if the wave function represents an observer’s knowledge and 
not objective reality, then at least one observer must be left out of the 
quantum mechanicail analysis, and be regarded as the observer whose 
knowledge is being represented. Thus, we arrive at different pictures 
of reality, depending on which observer we single out. An observer 
is either part of a wave function and not objectively real, or he is the 
one whose knowledge is represented by that wave function. It seems 
difficult to build a consistent world picture on this basis, even from 
the viewpoint of an idealistic philosophy. 

One standard feature of quantum mechanics is the postulate of 
collapse of the wave function. According to this idea, when the wave 
function splits into two or more branches representing measurably 
different states of affairs, all of the branches except one are erased. 
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yielding a new wave function that represents one of the measurement 
results. This is depicted in Figure 8. Often the idea of wave function 
collapse is accompanied by the idea that the wave function does de¬ 
scribe what is actually there in nature. Collapse is postulated to keep 
the wave function consistent with our ordinary experience (and thus 
assure that a cat is either dead or alive). However, quantum theory 
provides no physical reason for the collapse to occur at any given 
time, and it has the appearance of an awkward, ad hoc addition to 
the theory. We note that Wigner has proposed that the consciousness 
of the observer causes the collapse of the wave function, and that the 
quantum theory may have to be substantially modified to properly 
take consciousness into account.’’ 

These difficulties have induced some physicists to search for 
alternative formulations of quantum mechanics. One such formula¬ 
tion is the “many worlds” theory of Everett, Wheeler, and Graham. 
Here a wave function is assumed for the universe as a whole, and the 
entire wave function is taken as a direct, one-to-one representation 
of objective reality. The many macroscopically distinct branches of 
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this wave function are interpreted as distinct, mutually inaccessible 
universes. As each branch subdivides into further macroscopically 
distinct branches, the universes bifurcate further into new, divergent 
copies. This theory does offer an account of objective reality, and it 
was once advocated by the physicist John Wheeler as the only 
workable scheme for a quantum theory of the universe as a whole.'"’ 
However, it suffers from the drawback that it is impossible in princi¬ 
ple for us to observe the other universes which would constitute most 
of this reality. 

Another approach is to add “hidden variables” to the quantum 
theory and thereby transform it into an objective, deterministic (or 
stochastic) model of nature. A prominent example is the quantum 
potential theory of David Bohm.'^ Unfortunately, I do not have time 
to discuss this topic in detail. 


Quantum Mechanics and Objective Reality 

At this point I would like to indicate briefly how it is possible 
to formulate quantum mechanics in such a way that it preserves its 
nondeterministic character, and also presents an objective description 
of nature. The starting point for this is the idea that classical physics 
describes the history of events as a path through configuration space. 
The physicist Richard Feynman noted that one could think of quan¬ 
tum mechanics as a scheme in which events arc described not by one 
path, but by the sum total of all possible paths through configuration 
space.He showed how paths could be said to “interfere” with one 
another and cancel one another out, so that only the paths allowed 
by quantum mechanics remain. (This is done using what is known as 
a Feynman path integral.) His formulation in terms of paths gener¬ 
ates the same pattern of branching possibilities as the wave function 
formulation, and in fact it is simply another way of mathematically 
expressing the wave function. 

One way of modifying quantum mechanics to obtain an objective 
model of reality is to strike a compromise between the classical 
scheme of one path, and Feynman’s scheme of all possible paths. One 
can represent the history of events in nature by a bundle of closely 
similar paths. Using Feynman s methods, one can evaluate this bun¬ 
dle to see to what extent the paths in the bundle interfere with one 
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bundl paths are “harmonious”, or non-interfering, the 

eventsmechanically acceptable as a possible history of 
out th ^ they are inharmonious and tend to cancel 

of select" acceptable. We can posit one trans-temporal act 

thp nr^ ^ chooses a harmonious bundle of paths representing 

"'e complete history of events in nature. 

in such"^^ ^ dopicts such a bundle of paths. The bundle is constructed 
of mpnc^ displays no detectable ambiguity in the values 

over it n (such as the state of health of cats.) How- 

mecha • ^ inherent uncertainty required by quantum 

lion of atomic level. The technical details of this formula- 

Formai?"^^*^^^ mechanics are presented in an unpublished paper.'* 
how tl ■ nothing new to quantum mechanics, but it shows 

iis theory can be seen to provide a nondeterministic account 
or objective reality. 

It also shows how quantum mechanics and classical mechanics can 
be given a similar form. The selection of the bundle of paths in this 
version of quantum mechanics is comparable to the selection of the 
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single flexible path in the nondeterministic formulation of classical 
mechanics. The local shape of the bundle is sharply constrained by the 
physical laws, but the bundle’s overall shape can be freely chosen. The 
difference between quantum mechanics and classical mechanics lies 
in the fact that the quantum mechanical bundle of paths is free to flex 
in more ways than the classical path. Thus we can say that quantum 
mechanics is more undeterministic than classical mechanics. 


Transcendental Dimensions 

At this point let us return to the topic of the relationship between 
God, the conscious self, and the material world. I do not want to tie 
this discussion too closely to the particular formulations of physical 
theory presented here, since physical theories are always subject to 
change, and it is unlikely that we will ever be able to give a complete 
theory of matter in all of its diverse aspects. Rather, I would like to 
simply abstract from these formulations the idea of the history of 
material events in space and time as a kind of flexible continuum 
that can both satisfy nondeterministic laws of physics and be molded 
with great freedom in accordance with other considerations. Such a 
formulation of natural laws has been consistent with the developments 
in physics from Newton’s time down to the present. 

I will discuss a particular model of the relation between con¬ 
sciousness and matter which is based on Vedic literatures such as the 
Bhagavad-gitd^'^ and the Brahma-sariihitd^^. It is useful to consider 
such a specific concrete model since by doing so we have a solid basis 
for raising questions and engaging in further discussion. Hopefully the 
points that 1 make will be relevant from the points of view of many 
different schools of thought. 

The Vedic literature presents the concept that there arc two fun¬ 
damental types of conscious entities, the beings of limited individual¬ 
ized consciousness such as ourselves, and a supreme, superconscious 
being who simultaneously perceives and directs all phenomena. The 
innumerable limited beings are referred to in Sanskrit by the term 
jivdtmd, and the supreme being is known by many different names. 
Here the name Paramatma is the most appropriate since it refers to the 
role of the supreme being as the overseer of the material energy. 

The material energy is described as an emanation of the supreme 
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which is manipulated in such a way as to create a world of illusion, or 
mdyd. In the diagram of the bundle of paths in Figure 9, the bundle 
corresponds to this material energy, which is manifested as a realm of 
space and time. Both the Paramatma and the jivdtmds have no place 
in the diagram since they are both transcendental. Indeed, the ma¬ 
terial energy is also of a transcendental or spiritual nature since it 
is an emanation of the supreme, and in this sense matter does not ex¬ 
ist as a independent substance. However, we can portray matter as 
having an independent existence, since its behavior is adjusted by the 
Paramatma to create this impression. 

The Paramatma creates the illusion that the material energy 
acts independently by imposing certain regular laws on its behavior. 
These laws allow for many mechanical processes to take place in 
Mture without any apparent need for higher intelligent guidance, 
ccording to the Vedic literatures, these laws include not only the 
amnar laws of physics, but also psychological laws governing the 

functionmg of material minds. 

lim’t ^ system is intended to provide a field of activity for 
machl ^^j’seious selves or jivdtmds who are connected with 
Thecn ^ ^ niinds fashioned from the material energy, 

teriai ””?^^!°^^®tween the transcendental conscious self and the ma¬ 
te the in ^ ’‘Stained by the Paramatma, and this is done due 

the laws im*^ ^ experience material enjoyment. If 

then we w rnaterial energy were strictly deterministic, 

eDiohenorr?^ ^ rnodel in which the Jivdtmds are essentially 

elements Soing helplessly along for the ride as the material 
laws are actiTn^*' according to the Vedic literature, the 

able to mnn'f and thus the conscious self is 

doie to manifest free will. 

directlv entity associated with a particular body is not 

in the Rhna ° ^he actions of that body, and thus it is stated 

of actions individual soul is not the performer 

videsfliii world. However the Paramatma pro- 

1 between the individual self and the materi- 

energy. e aramatma is aware of the desires of the individual 
conscious selves, and he directs the course of material events ac¬ 
cordingly. Thus, the material elements move in accordance with the 
desires of individuals, but the connecting link between inner desire 
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and material action is extremely subtle. 

It is not possible, of coijrse for all desires to be fully granted. The 
free will of the individual is constrained by the laws of nature, which 
exhibit a considerable degree of determinism, even though they 
are not entirely deterministic. Also, different conscious selves have 
conflicting desires, and the Paramatma must strike a balance among 
them. Thus a rich man will wish to protect his valuables while a thief 
desires to steal them. Finally, the will of individuals is constrained 
by the laws of karma, which modify the course of the individuals 
fortunes in accordance with his past deeds. 

In the Bhagavad-gitd it is described that the superconscious¬ 
ness or Paramatma completely transcends material time and space. 
However, this does not mean that he exists in a timeless void. Rather, 
the events at all moments and locations in space-time are directly 
perceived and directed by the supreme being. In addition, there exist 
other space-time continua and completely nonmaterial realms of ex¬ 
perience which all lie within the field of consciousness of the supreme. 
The shaping of the material space-time histoiy by the supreme will 
can thus be seen either as a process unfolding in time, or as a trans¬ 
temporal act of willful selection. I should note that this idea is an 
example of the principle of acintya hheddbheda tattva which describes 
the supreme being as simultaneously possessing variegated features 
and perfect unity. 

If the Paramatma knows the entire space-time situation, then 
it may seem that the jivdtmds cannot have free will. However, by 
free will we simply mean the actual volition of the transcendental 
self, as opposed, for example, to the pattern of actions and reactions 
generated by neurons in the brain. The conscious self exerts his free 
will when material events, starting with events in the brain, occur in 
accordance with his desire, even though these events are actually 
directed by a higher agency. 

This model of interaction between the conscious self and the 
material energy has some simple consequences which may shed light 
on some of the apparently inexplicable phenomena observed by 
parapsychologists. Figure 10 shows some data reported by Dean 
Robert Jahn of the School of Engineering of Princeton Univer¬ 
sity.^'Jahn and his colleagues have been investigating the apparent 
ability of many people to mentally influence processes which, ac- 
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cording to physical theory, should be happening independently of 
human volition. 

They have conducted an extensive series of experiments using 
what they call random event generators, or REGs. These are devices 
in which a physical process, such as electronic noise, is used to gener¬ 
ate a stream of -(-Is and -Is which theoretically occur at random with a 
probability of 50-50. The running total of the -(-Is and -Is is registered 
on a visual display that is observed by a human subject. The subject 
(who is generally an ordinary' person and not a psychic) tries to will 
the display to change consistently either in the positive direction, or 
the negative direction. 

Theoretically the total of the -f 1 s and -1 s should execute a random 
walk that is centered about a mean of 0, and that wanders on either 
side of 0 in the manner predicted by statistical theory. However, Jahn 
and his colleagues have seen that when many people will the display 
to drift in a particular direction, it will show a tendency to do so which 
can be highly significant statistically. In this figure, the curve marked 
PK-(- represents the cumulative results of the attempts of many sub¬ 
jects to influence the display in the positive direction, and the curve 
PK- represents the results of corresponding attempts to influence the 
display in the negative direction. The curve BL represents the base- 
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Figure 10 —Evidence for observer influence on random physical events reported 
by Robert Jahn and his colleagues at Princeton University. 
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line obtained by running the REG in the absence of an observing 
subject. The interesting thing to note here is that both the PK+ and 
the PK- curves tend to remain outside of the parabolic curve repre¬ 
senting two standard deviations from the mean for the theoretical 
random process. Statistically, this is highly unlikely. 

In these experiments it appears that the display exhibits unex¬ 
pected behavior because the random noise source is behaving in an 
unexpected way. The evidence indicates that the electronic processes 
linking the source to the display are always functioning normally. 
This is somewhat disconcerting, since (1) the observing subject has 
no conscious knowledge of the source or of the electronics linking 
it to the display, and (2) in some experiments the production of 
random data by the source takes place some time before the subject 
participates in the experiment and decides to influence the display in a 
particular way. This suggests that the random events in the source are 
occurring abnormally in such a way as to produce subsequent effects 
that agree with the will of an observer. This seems to be a reversal 
of the law of cause and effect that is normally assumed to hold true 
in physical theories. 

It is therefore interesting that the model of mind/body interaction 
that we have been considering provides a simple explanation for this 
kind of phenomenon. Figure 11 shows how various space-time histories 
could unfold in the nondeterministic version of classical mechanics, 
assuming that no constraints are imposed on them other than the 
laws of nature. In the next figure we see what happens if we add the 
additional constraint that at time T the history must pass through 
the interval marked A, which represents a certain group of possible 
events. Since the laws of physics do not allow unlimited freedom for 
the paths, they must begin to curve before time T in such a way as to 
reach A by that time. For example, this anticipatory curving might 
involve seemingly random events that “just happen” to combine 
together in the right way to produce some later systematic effect. 

On the basis of standard physical theories we wouldn’t expect to 
find this kind of teleological or goal directed behavior. However, if 
we suppose that A represents certain events desired by an individual 
at time T, and that the Paramatma shapes the history of events in ac¬ 
cordance with this desire and the laws of physics, then it follows that 
such teleological behavior of matter should take place. It is possible 
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for the the overall space-time history to be selected in such a way that 
it generally satisfies the laws of physics, but in some regions exhibits 
statistically unexpected goal directed behavior. This can be done by 
selecting the history in accordance with both the nondeterministic 
physical laws and rules prescribing the occurrence of certain events 
(such as A) at certain times (such as T). 

Using mathematical imagination we can perform this selection 
by restricting the set of all physically acceptable paths to smaller and 
smaller classes satisfying the various additional prescriptions. For the 
Paramatma this mathematical process of sorting through infinitely 
many possibilities is carried out effortlessly through the exercise of 
unlimited transcendental intelligence. Thus the gross physical laws, 
the subtle laws of karma, and the desires of the jivdtmds present a 
vast array of partially conflicting criteria, and the Paramatma guides 
the course of events by reconciling all of these criteria in accordance 
with His will. 

I should note that the space-time history can be selected in such 
a way that two events at different places are correlated, even though 
a signal propagating at the speed of light would not have time to link 
one event with the other. This might seem to violate the theory of 
relativity, but actually it does not since this theory only restricts the 
development of correlations which propagate by cause and effect 
within space-time. In general, the unifying superconsciousness of 
the Paramatma is not contradicted by the limits on space-time inter¬ 
actions imposed by the theory of relativity. 


Conclusions 

To sum up, the main purpose of this chapter was to show that from 
Newton’s time to the present, scientific knowledge of physical laws 
has always been eompatiblc with the idea that the course of natural 
events is direeted by the will of a transcendental supreme being. Our 
scientific knowledge has also been compatible with the idea that the 
conscious self is not merely an epiphemenon of brain mechanisms, 
but is a nonphysical entity that can interact with the brain. Ideas of 
this kind are compatible with our knowledge of physics due to the fact 
that the physical laws that have thus far been affirmed by empirical 
research can be interpreted as nondeterministic laws applying to an 
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objectively real material energy. 

By going through this analysis we have only demonstrated a 
possibility. We have not proven anything. But in view of the history 
of the past three hundred years, this might be a good possibility to 
keep in mind. The understanding of nature as a machine has resulted 
in much technological progress, but now we find people throughout 
the world abandoning traditional ways of life to join in a struggle for 
technical supremacy—a struggle that culminates in the construction 
of more and more deadly machines of mass destruction. 

It can be argued that this trend of modern civilization has been 
strongly encouraged by scientific theories that appear to contradict 
any philosophy of life other than materialism. It may be very diffi¬ 
cult to change this dangerous trend. But an essential ingredient for 
such a change could be the wide dissemination of a valid approach 
to scientific knowledge that allows for a tangible spiritual dimen¬ 
sion to human life, and is compatible with the ancient understand- 
mg that mankind is dependent on a transcendental supreme being, 
uc an approach opens up the possibility of directing human ener- 
gy owards higher spiritual goals, and of providing a solid ethical 
asis tor the conduct of our material affairs. 
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On God and Science 


I n a book review in Scientific American, Harvard evolutionist Ste¬ 
phen Jay Gould points out that many scientists see no contradiction 
between traditional religious beliefs and the world view of modern 
science. Noting that many evolutionists have been devout Christians, 
he concludes, “Either half my colleagues are enormously stupid, or 
else the science of Darwinism is fully compatible with conventional 
religious beliefs—and equally compatible with atheism, thus prov¬ 
ing that the two great realms of nature s facluality and the source of 
human morality do not strongly overlap.”' 

The question of whether or not science and religion are compat¬ 
ible frequently comes up, and Gould himself points out that he is 
dealing with it for the “umpteenth millionth time.” It is a question to 
which people are prone to give muddled answers. Definitions of God 
and God’s modes of action in the world seem highly elastic, and the 
desire to combine scientific theories with religious doctrines has im¬ 
pelled many sophisticated people to stretch both to the limit. In the 
end, something has to give. 

To help us locate the snapping point, let’s look at what a few 
scientists have said about God. 

Dr. John A. O’Keefe, a N ASA astronomer and a practicing Cath- 
o 1C, has said, ‘Among biologists, the feeling has been since Darwin 
t at all of the intricate craftsmanship of life is an accident, which 
arose because of the operation of natural selection on the chemicals 

of the earth’s shell. This is quite true_ 

O Keefe accepts that life developed on earth entirely through 
physical processes of the kind envisioned by Darwin. He stresses, 
however, that many features of the laws of physics have just the right 
values to allow for life as we know it. He concludes from this that God 
created the universe for man to live in—more precisely, God did this 
at the moment of the big bang, when the universe and its physical 
laws sprang out of nothing. 
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To support this idea. O’Keefe quotes Pope Pius XII. who said in 
his address to the Pontifical Academy of Science in 1951: 

In laci, it would seem that prcscnl-day science, with one sweeping step 
back across millions of centuries, has succeeded in bearing witness to 
the primordial Fiat lux [“Let there be light”] uttered at the moment 
when, along with matter, there burst forth from nothing a sea of light 
and radiation, while the particles of chemical elements split and formed 
into millions of galaxies.’ 


Now tliis might seem a reasonable union of religion and science. 
God creates the universe in a brief moment; then everything runs 
according to accepted scientific principles. Of the universe’s fiftcen- 
billion-year history, the first tiny fraction of a second is to be kept 
aside as sacred ground, roped off from scientific scrutiny. Will scientists 
agree not to trespass on this sacred territory? 

Certainly not. Stephen Hawking, holder of Isaac Newton's chair 
at Cambridge University, once attended a conference on cosmology 
organized by Jesuits in the Vatican. The conference ended with an 
audience w'ith the Pope. Hawking recalls: 

He told us that it was all right to study the evolution of the universe after 
the big bang, but we should not inquire into the big bang itself because 
that was the moment of Creation and therefore the work of God. I was 
glad then that he did not know the subject of the talk I had just given 
at the conference—the possibility that space-time was finite but had 
no boundary, which means that it had no beginning, no moment of 
Creation.’* 


Whether or not Hawking’s theory wins acceptance, this episode 
shows that science cannot allow any aspect of objective reality to lie 
outside its domain. We can get further insight into this by consider¬ 
ing the views of Owen Gingerich of the Harvard Smithsonian Center 
for Astrophysics. In a lecture on modern cosmogony and Biblical 
creation, Gingerich also interpreted the big bang as God’s act of 
creation. He went on to say that we are created in the image of God 
and that within us lies “a divine creative spark, a touch of the infinite 
consciousness, and conscience.””' 

What is this “divine spark”? Gingerich’s words suggest that it is 
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spiritual and gives rise to objectively observable behavior involving 
conscience. But mainstream science rejects the idea of a nonphysical 
conscious entity that influences matter. Could “divine spark” be just 
another name for the brain, with its behavioral programming wired 
in by genetic and cultural evolution? If this is what Gingerich meant, 
he certainly chose misleading words to express it. 

Freeman Dyson of Princeton’s Institute for Advanced Studies ar¬ 
rived at ideas similar to those of Gingerich’s, but from a non-Christian 
perspective. 

I do not claim that the architecture of the universe proves tlie existence 
of God. 1 claim only that the architecture of the universe is consistent 
with the hypothesis that mind plays an essential role in its functioning.... 
Some of us may be willing to entertain the hypothesis that there exists 
a universal mind or world soul which underlies the manifestations of 
mind that wc observe....The existence of a world soul is a question 
that belongs to reUgion and not to science.* 

Dyson fully accepts Darwin’s theory of chance variation and 
natural selection. But he also explicitly grants mind an active role in 
the universe; “Our consciousness is not just a passive epiphenom- 
enon carried along by chemical events in our brains, but an active 
agent forcing the molecular complexes to make choices between one 
quantum state and another.”’ He also feels that the universe may, 

in a sense, have known we were coming and made preparations for 
our arrival.** 

Dyson is verging on scientific heresy, and he cannot escape from 
t ns charge simply by saying he is talking about religion and not sci¬ 
ence. Quantum mechanics ties together chance and the conscious 
o server. Dyson uses this as a loophole through which to introduce 
mind into the phenomena of nature. But if random quantum events 
ollow quantum statistics as calculated by the laws of physics, then 
mind has no choice but to go along with the flow as a passive epi- 
phenomenon. And if mind can make quantum events follow dif¬ 
ferent statistics, then mind violates the laws of physics. Such viola¬ 
tions ai e rejected not only by physicists but also by evolutionists, who 
definitely do not envision mind-generated happenings playing any 
significant role in the origin of species. 

It would seem that O’Keefe, Gingerich, and Dyson are advanc- 
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ing religious ideas that are scientifically unacceptable. Unacceptable 
because they propose an extra-scientific story for events that fall in 
the chosen domain of science: the domain of all real phenomena. 

To see what is scientifically acceptable, let us return to the remarks 
of Stephen Jay Gould. In his review in Scientific American, Gould 
says, “Science treats factual reality, while religion struggles with hu¬ 
man morality.”’We can compare this to a statement by the eminent 
theologian Rudolf Bultmann: “The idea of God is imperative, not 
indicative; ethical and not factual.”'® 

The point Gould and Bultmann make is that God has nothing to 
do with facts in the real world. God is involved not with what is but 
what ought to be, not with the phenomena of the world but people’s 
ethical and moral values. 

Of course, a spoken or written statement of what ought to be is 
part of what is. So if God is out of what is. He cannot be the source 
of statements about what ought to be. These must simply be human 
statements, and so must all statements about God. As it’s put by 
Don Cupitt, Cambridge philosopher of religion, “There is no longer 
anything out there for faith to correspond to, so the only test of faith 
now is the way it works out in life. The objects of faith, such as God, 
are seen as guiding spiritual ideals we live by, and not as beings.”" 

This may sound like atheism, and so it is. But we shouldn’t stop 
here. Human religious activity is part of the factual world, and so it 
also lies within the domain of science. While religious people “strug¬ 
gle with morality,” inquisitive scientists struggle to explain man’s 
religious behavior—unique in the animal kingdom—in terms of the 
Darwinian theory of evolution. This was foreshadowed by a remark 
made by Darwin himself in his early notes: “Love of the deity effect 
of organization, oh you materialist! Religious ideas, including love 
of God, must arise from the structure and conditioning of the brain, 
and these in turn must arise through genetic and cultural evolution. 
Darwin himsell never tried to develop these ideas extensively, but in 
recent years sociobiologists such as Edward O. Wilson have.'-’ 

So is the science of Darwinism fully compatible with conven¬ 
tional religious beliefs? That depends on one’s conventions. If by 
God you mean a real spiritual being who controls natural phenom¬ 
ena, even to a slight degree, then Darwinism utterly rejects your 
idea—not because science empirically disproves it, but because the 
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idea goes against the fundamental scientific program of explaining 
all phenomena through the laws of physics. Religious beliefs are 
compatible with Darwinism only if they hold that God is simply a 
human idea having something to do with moral imperatives. But if 
this is what you believe, then instead of having religious beliefs, you 
have “scientific” beliefs about religion. 

Judging from the theistic ideas of O’Keefe, Gingerich, and Dyson, 
many far-from-stupid scientists do believe in God and Darwinism. 
But in their efforts to combine truly incompatible ideas, they suc¬ 
cumb to enormously muddled thinking. And so they commit .scientific 
heresy in spite of themselves. If one is at all interested in knowledge 
of God, one should recognize that such knowledge is not compatible 
with mainstream science, and in particular not with Darwinism. 
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Does God Go Against 
The Laws of Nature? 

E rnan McMullin, a physicist, philosopher, and Catholic priest in 
the Department of Philosophy at Notre Dame University, has 
given careful thought to the relation between religion and modern 
science. In the introduction to his book Evolution and Creation, he 
offers some advice he calls “valuable direction for the contemporary 
Christian”; 


When an apparent conflict arises between a strongly supported scien¬ 
tific theory and some item of Christian doctrine, the Christian ought to 
look very carefully to the credentials of the doctrine. It may well be that 
when he does so, the scientific understanding will enable the doctrine 
to be reformulated in a more adequate way.' 

McMullin applies this advice to the question of how the Christian 
doctrine of creation is to be reconciled with the neo-Darwinian theory 
of evolution. Many Christian creationists have argued that divine 
creation is a supernatural process that cannot be understood in terms 
of known physical principles. But McMullin presents an alternative 
scenario in which creation is seen as a process of evolution proceed¬ 
ing according to natural laws. 

He bases this scenario on ideas expressed by the early church 
father Augustine. Augustine maintained that Genesis in the Bible 
refers to a process of instantaneous creation in which God implants 
seed principles in formless matter. These seed principles are not 
final created forms. Rather, they contain the potential to gradually 
manifest these forms. 

McMullin grants that Augustine thought each created form would 
develop from its own seed principle. The idea that one type of or¬ 
ganism would evolve from another was foreign to him. But McMullin 
points out that Augustine’s idea can be readily adapted to modern 
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evolutionary thinking. The seed principles can be thought of as the 
laws of nature God imposed on formless matter at the moment of 
creation (the Big Bang). Since God is omniscient and omnipotent, 
He can create laws that bring about the gradual manifestation of all 
created forms in the universe, including human beings. 

These gradual evolutionary developments are simply the unfold¬ 
ing of Gods original plan, and they do not require any further “divine 
interventions” that would violate God’s natural laws. Thus McMullin 
is able to formulate an idea of evolutionary creation that agrees fully 
with modern science and “complements Christian belief.”^ 

Can McMullin’s approach be applied to reconcile the Bhagavad- 
gitd with modern science? Of course, the topic of evolution is touchy 
and controversial. So we may be wise at first to just consider the idea 
that nature runs by divinely created natural laws. Let us see if the 
Ehagavad-gitd supports this idea. 

In the Bhagavad-gitd (9.8) Krsna says, “The whole cosmic order 
IS under Me. Under My will it is automatically manifested again and 
again, and under My will it is annihilated at the end.” Here Krsna 
says that material nature (prakrti) is manifested automatically {ava- 
Mm). Krsna also says (1330), prakrtyaiva ca karnidni kriyaindndni 
sarvasah. This means that material activities are in all respects carried 
out by material nature (prakrti). This also suggests that prakrti runs 
automatically, an idea given further support by the nearly identical 
^atement (3.27) prakrteh kriyaindndni gunaih karmdni sarvasah- 
r?na also says (13.20) that the transformations of matter and of 
iving beings are both products of material nature. 

All in all, then, one might argue that the Bhagavad-gitd agrees 
the modern scientific conclusion that all material phenomena 
run according to the laws of nature. These phenomena are divinely 

irected in the sense that the laws of nature are created and sustained 
by God. 

f ^ght further suggest that God never engages in any kind 
o divine intervention,” for then He would break His own laws (and 
violate the conclusions of science). From McMullin’s observations, 
one might gather that we’d be wise to understand the Bhagavad-gitd 
in this way. After all, if we think that God sometimes breaks the 
laws of nature, when does He do that? Certainly He doesn’t seem to 
do it during the scientific experiments that demonstrate the natural 
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laws. If we think God breaks the laws, of nature, He must do it when 
scientists aren't looking. 

This means we are trying to fit God into the gaps in our scientific 
knowledge. McMullin warns, “Making God a ‘God of the gaps’ is a 
risky business. Gap-closing is the business of science. To rest belief 
in God on the presence of gaps in the explanatory chain is to pit 
religion against science.”-^ 

If we invoke a “God of the gaps,” then we are asking for embar¬ 
rassment when science fills the gaps and shows that we are fools. 
To show the inevitable results of this kind of folly, McMullin cites a 
remark by Augustine: 

If those not bound by the authority of the Scriptures find a Christian 
mistaken in a field which they themselves know well and hear him 
base foolish opinions on the Scriptures, how are they going to believe 
the Scriptures regarding the resurrection of the dead? [How can they 
believe the Scriptures] when they think that the pages of Scripture are 
full of falsehoods regarding facts which they themselves have learnt 
from experience and light of reason?'' 

We can rephrase this by asking, “How are people going to believe 
m the scriptures of Krsna consciousness if devotees tell them that 
these scriptures are full of statements contrary to modern science?” 
Augustine has raised a good point, and McMullin responds to it by 
calling him “the man of good sense.”^ 

But there might be a problem here. What if your scriptures really 
do make statements contrary to modern science? How far can you go 
m scriptural reinterpretation and reformulation? To sec what I mean, 
let s consider some further statements from the Bhagavad-gitd. 

irst of is it valid to mterpret prakrti as material nature in 
f physical scientists understand this term? Krsna says, 
art , water, lire, air, ether, mind, intelligence and false ego—all 
together these eight constitute My separated material energies.” (Bg. 

) Now modern science certainly accepts earth, water, fire, and air 
as orms^ of material energy, and ether might be so accepted if we 
were to identify it as Einstein’s curved space-time continuum. But 
modern physics makes no reference to mind, intelligence, and false 
ego as separate material energies. 

Careful study shows that the Bhagavad-gitd and the Srimad- 
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Bhdgavatam portray mind, intelligence, and false ego as material 
energies not made from earth, water, fire, air, and ether. According 
to these texts, the mind comes up with thoughts, which govern the 
behavior of the body. This means the physical body is influenced by a 
type of energy, called mind (manas), unknown to modern science. 

So even if the Bhagavad-gitd is saying that material phenomena 
run automatically by the laws of nature, we must recognize that the 
Gitd’s laws of nature are quite different from modern physicists' laws. 
If the Bhagavad-gitd is right, then thinking is not just a product of 
brain action. Rather, it involves the action of a kind of energy that 
science doesn’t know about. 

This could be true, because there is an enormous gap in our 
scientific understanding of the brain. Why should we suppose that if 
science ever fills this gap it will fill it with the kind of physical theory 
of brain action that many scientists now favor? Scientists generally 
believe that the brain controls the mind. But a theory may emerge 
in which the mind controls the brain. 

Another point is that according to the Bhagavad-gitd, God does 
intervene in the course of natural events. The transformations of 
niatter y natural law are only partly automatic, like the workings 
o a computer interfacing with a human operator, 
f ^^^^^^‘^Saf’ad-gitd (13.23) defines the role of the Supersoul as 
■°ti?'T body there is another, a transcendental enjoyer, who 

is e ord, the supreme proprietor, who exists as the overseer and 
permitter, and who is known as the Supcrsoul.” The words overseer 
upa r^td) and permitter (anumantd) indicate that the Supersoul 
IS in c arge of the activities of each person. This means that the 
upersoul s decisions determine the behavior of the person’s physical 


o ows that the human body does not strictly follow the laws 
o p ysics. If it did, the Supersoul’s role as controller would be a 
moc ery, because His decisions would always have to accord with a 

system of differential equations. 

Nor can we say that the Supersoul exerts control by directing the 
random events of quantum theory. Quantum mechanical randomness 
must always follow quantum statistics, and this means that it must 
appear noisy and chaotic, like the clicks made by a Geiger counter 
near a radioactive substance. Of course, the Supersoul can create 
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random effects if He wants to. But to say that the Supersoul must 
always act in the chaotic fashion dictated by quantum statistics would 
be to contradict His position as overseer and permitter. 

In the Bhagavad-gitd (15.15) Krsna says, “I am seated in every¬ 
one’s heart, and from Me come remembrance, knowledge and for¬ 
getfulness.” Here one might conceivably argue that Krsna simply set 
matter in motion at the time of creation in such a way as to provide 
remembrance, knowledge, and forgetfulness for all the sentient be¬ 
ings who would later develop. 

But this interpretation strains hard against Bhagavad-gitd 10.10: 
“To those who are constantly devoted to serving Me with love, I give 
the understanding by which they can come to Me.” This indicates that 
Krsna gives personal attention to individuals. 

Commenting on this verse, Srila Prabhupada writes that Krsna 
gives instructions from within so that one “may ultimately come to 
Him without difficulty.” Of course, when a person receives these 
instructions, the result is that the person’s behavior changes. 

In other words, Krsna specifically reciprocates with each person 
in an observable way that cannot be accounted for by any imper¬ 
sonal system of physical laws. This conclusion is also supported by 
Bhagavad-gitd 10.11: “To show them special mercy, I, dwelling in 
their hearts, destroy with the shining lamp of knowledge the darkness 
born of ignorance.” 

McMullin raises the question, “If Nature is complete in its own 
order, if there are no barriers to the reach of science, does not belief 
in a Creator drop away as superfluous?”'’ Many intelligent people 
may feel inclined to reply that if Nature truly is complete in its own 
order, then belief in the Creator as described in Bhagavad-gitd ought 
to drop away. 

But why should we think that the order of nature, as envisioned 
by contemporary seientists, is complete? If science does succeed in 
filling the many gaps that exist in our current knowledge, a radically 
new and unexpected picture of reality may emerge. It may be the 
business of scientists to fill gaps, but scientists are certainly not obliged 
to fill them with the ideas current at one moment in history. 

Just as nineteenth-century physicists had no idea of the quantum 
mechanical theory of the atom, so present-day scientists can have 
no idea of the science of mind that may develop in the future. And 
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if science someday makes enormous progress and scientists begin 
to acquire the scientific knowledge of Brahma (the creator), they 
may then be able to see clearly how God intervenes creatively in the 
phenomena of nature. 
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Rational “Mythology”* 

I n Vivekananda Swami’s famous lecture on Hinduism at the Par¬ 
liament of Religions in 1893, he began by outlining some of the sali¬ 
ent features of traditional Hinduism. He mentioned karma, reincar¬ 
nation, and the problem of evil in the material world. He went on to 
explain that the solution to this problem depends on seeking refuge 
in God. God is that one “by whose command the wind blows, the fire 
burns, the clouds rain, and death stalks upon the earth.”' He is the 
source of strength and the support of the universe. He is everywhere, 
pure, almighty, and all-merciful. And we are related to God as a child 
to a father or mother and as a friend to a beloved friend. 

Vivekananda said that we are to worship God through unselfish 
love, and he pointed out that the way to achieving love of God was 
“fully developed and taught by Krishna, whom the Hindus believe to 
have been God incarnate on earth.Through love we are to perfect 
ourselves, reach God, see God, and enjoy bliss with God. On this, he 
said, all Hindus are agreed.’ 

But he went on to say that in the final stage of realization, God is 
seen to be impersonal Brahman. The individual then ends separate 
existence by realizing his identity with Brahman. Making an analogy 
with physical science, he said, “Physics would stop when it would be 
able to fulfill its services in discovering one energy of which all the 
others are but manifestations, and the science of religion [would] 
become perfect when it would discover.... One who is the only Soul 
of which all souls are but delusive manifestations.”"* 

The Pros and Cons of Pure Monism 

Vivekananda’s strictly monistic concept of God has a long his¬ 
tory. The idea has always been linked with the rational, speculative 


*Can a rational person accept the stories of the Purdnas as literally true? Presented at the 
Parliament of the World’s Religions, Chicago, 1993. 
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approach to reality. For example, in the fifth century B.C.. the Greek 
philosopher Parmenides concluded by speculative arguments that 
“only One Thing can possibly exist and that this One Thing is un¬ 
created, unchangeable, indestructible, and immovable. Plurality, 
creation, change, destruction, and motion are mere appearances.'"' 

Parmenides argued that the One must have no parts distinct from 
one another, for otherwise it would be not One but many. Thus lie 
concluded that the One must be a sphere of perfectly uniform sub¬ 
stance. But even a sphere has an 
inside and an outside, and so it is 
marked by duality, not oneness. 

The idea of absolute oneness, or 
pure monism, may seem alluring, 
but it requires us to give up all 
conceivable attributes and finally 
give up thought itself. 

Vivekananda recognized this 
problem, and he argued that in 
the Hindu religion specific forms 
of gods and goddesses serve as 
symbols to help us visualize the 
inconceivable. Thus he said, “The 
Hindus have discovered that the 
absolute can only be realized, or 
thought of, or stated, through the 
relative, and the images, crosses, and crescents are simply so many 
symbols, so many pegs to hang the spiritual ideas on.”*’ 

The idea of religious imagery as a symbol for the unthinkable 
bsolute sometimes turns out useful in the modern age. Vivekananda 
was born in Calcutta in 1863 as Narendranath Datta, and he grew 
up during the high noon of British dominance in India. During this 
period, European rationalism, based on the famous French Enlight¬ 
enment, made a strong impact on India. Reformers like Rammohan 
Roy and Devendranath Tagore founded the Brahmo Samaj in an 
effort to revise Hinduism and make it compatible with modern West¬ 
ern thinking.^ This effort required the solving of two problems: (1) 
the problem of religious plurality and (2) the problem of the clash 
between modern science and old religious beliefs. 


Vivekananda Swami 
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The old philosophy of pure monism, or advaita, is well suited to 
solve these problems. First of all, if religious imagery has only a sym¬ 
bolic meaning that refers to something inconceivable, then many dif¬ 
ferent systems of symbols should work equally well. In this way, all 
major religious systems can be reconciled. This was Vivekananda's 
idea, and he greatly stressed the equality of all religions. 

Likewise, if religious imagery is simply symbolic, then there is no 
question of a conflict between religion and science. A religious story 
that seems to conflict with established scientific facts can simply be 
interpreted as a symbolic clue pointing to the One beyond the grasp 
of the finite scientific mind. Viveka- 
nanda also mentioned that the stark 
simplicity of the impersonal Brah¬ 
man fits with the simplicity sought by 
physicists in their hoped-for Grand 
Unified Theory of nature. 

But in pure monism, what be¬ 
comes of love of God, or indeed, love 
of anyone? If the ultimate reality is 
pure oneness, and personal existence 
is illusory, then love is also illusory. 

Love requires two, and not just 
two of anything. Two persons are 
needed for a relationship of love. If 
such relationships do have spiritual 
reality, then at least two spiritual 
persons must eternally exist. In traditional Hindu thought, there are, 
in fact, two categories of eternal persons; (1) the jlva souls that live in 
individual material bodies and (2) the original Supreme Personality 
of Godhead and His countless spiritual expansions. As Vivekananda 
pointed out, Hindus believe that the Supreme Being incarnated on 
earth as Krsna, who expounded on the ways of loving devotional 
reciprocation between Himself and individual jiva souls. 

Unfortunately, after making this point, Vivekananda rejected 
both Krsna and the individual soul as illusory- In his monistic ap¬ 
proach to religion, all conceivable features of the Absolute are ruled 
out. Beingness, knowledge, and bliss are three, and they must be 
discarded from the One as earthbound misconceptions. The same 
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is true of the might and mercy of the Lord. Likewise, if the real truth is 
absolute oneness, all personal relationships of admiration, friendship, 
parental love, or conjugal love must be given up as delusions. 

The Vaisnava Alternative Given by Bhaktivinoda Thdkura 

It is natural then to ask if some other solution is available to the 
problems posed when modern rational thought meets the multiplicity 
of religious systems. To explore this, I now turn to the life of Bhakti¬ 
vinoda Thakura, a contemporary of Swami Vivekananda. 

Bhaktivinoda Thakura was born in 1838 as Kedaranath Datta in 
the Nadia district of West Bengal. As a young man he acquired an 
English education, and he used to exchange thoughts on literary and 

spiritual topics with Devendra- 
nath Tagore, the Brahmo Sam- 
aj leader and Vivekananda’s 
early teacher. In due course 
he studied law, and for many 
years he supported his family 
as a magistrate in the British 
court system. 

Bhaktivinoda deeply stud¬ 
ied the religious thought of his 
day. He scrutinized the works of 
European philosophers, and he 
was greatly impressed with the 
devotional teachings of Jesus 
Christ. At first, his Western edu¬ 
cation inclined him to look down 
on the Vaisnava literature of de¬ 
votional service to Krsna. Indeed, he wrote that the Bhdgavata, one 
of the main texts describing Krsna, “seemed like a repository of ideas 
scarcely adopted to the nineteenth century.”® 

But at a certain point he ran across a work about the great Vais¬ 
nava reformer Lord Caitanya, and he was able to obtain the commen¬ 
tary Caitanya had given on the Bhdgavata to the advaita Vedantists of 
Benares. This created in him a great love for the devotional teaehings 
of Krsna as presented by Caitanya.® In due course he achieved an 
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exalted state of spiritual real¬ 
ization by following Caitanya’s 
teachings, and he wrote many 
books presenting those teach¬ 
ings to people both in India and 
abroad. 

A Historical Interlude 

Before we go into Bhakti- 
vinoda Thakiira’s spiritual teach¬ 
ings, let me give an explicit idea 
of the intellectual climate in 
which he was operating in late 
nineteenth-century Bengal. To 
do this, I will quote a passage 
from the writings of Sir William 
J ones, a jurist who worked for the 
British East India company and was the first president of the Asiatic 
Society of Bengal. In an article on Hindu chronology written in 1788, 
Jones gave the following account of the close of Dvapara-yuga, the 
Third Age of the Puranas and the Mahdbhdrata: 

I cannot leave the third Indian age, in which the virtues and vices of 
mankind are said to have been equal, without observing, that even the 
close of it is manifestly fabulous and poetical, with hardly more appear¬ 
ance of historical truth, than the tale of Troy, or of the Argonaias; for 
Yudhishthir, it seems, was the son of Dherma, the Genius of Justice; 
Bhima of Pavan, or the God of Wind; Arjun of Indra, or the Firmament; 
Nacul and Sahadeva of the Cumars, the Castor and Pollux of India; 
and Bhishma, their reputed great uncle, was the child of Ganga, or the 
Ganges, by Santanu, whose brother Devapi is supposed to be still alive 
in the city of Calapa; all which fictions may be charming embellishments 
of an heroick poem, but are just as absurd in civil History, as the descent 
of two royal families from the Sun and the Moon.'® 

What Jones is referring to here is the story in the Mahdbhdrata 
of events in India at the time of Krsna’s advent. According to Hindu 
tradition, these events took place about five thousand years ago. 
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when the Dvapara-yuga gave way to the present epoch, called the 
Kali-yuga. Yudhisthira, Arjuna, Bhima, Nakula, and Sahadeva are 
the five Pandava brothers who figured in many of Krsna s pastimes. 

We can see from Jones’s comments that he does not regard the 
story of the Pandavas as true history. Why not? For many of us, the 
problem is that the story contains elements simply not credible to a 
person trained in the modern ratio¬ 
nal viewpoint. We know that people 
don’t descend from demigods. All 
documents putting forth such non¬ 
sense are rejected by responsible 
historians, so objective historical 
accounts hold no such absurdi¬ 
ties. Such things never happened, 
and our history books abundantly 
confirm this. 

Sir William Jones was clearly 
thinking along these lines, but he 
was not exactly a modern ratio- 
nahst. Jones was a Christian who 
e leved fully in the Mosaic chro¬ 
nology of the Bible. The table to the 
ng t shows how Jones attempted to reconstruct Hindu chronology 

scor^'^'^'^ Christian views." Jones, it seems, was able to 

scorn indu myths as absurd while at the same time accepting as true 

the supernatural events of the Bible. 

Jo ^ P^'^haps poetic justice that the same scornful treatment 
nes app led to the Mahdbhdrata was soon applied to the Bible, 
urmg ones s lifetime, the “higher” scientific criticism of the Bible 
was eing developed in Germany, and it was unleashed in England 
in e mi -nineteenth century. In 1860, the Anglican theologians 
enjamin owett and Baden Powell stole attention from Darwin’s 
new y pu ished book On the Origin of Species by a controversial 
es^y t at rejected miracles, on scientific grounds.'^ The Darwinists 
an t e igher Biblical critics quickly joined forces, and Darwin’s 
supporter Thomas Huxley began quoting German Biblical scholars 
in his essays on the interpretation of Genesis.'^ As the nineteenth 
century drew to a close, rational, scientific skepticism became the 
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only acceptable path for a scholar or intellectual in any respectable 
field of study. 

The Bhdgavata 

Bhaktivinoda Thakura was confronted with this hostile intellec¬ 
tual climate in his efforts to present spiritual knowledge to the young 


Reconstruction of Hindu Chronology 

by Sir William Jones 

Occidental 

Hindu 

Years from 


History 

History 

1788 A.D. 

Date 

Adam 

Menu I, Age I 

5794 

4006B.C. 

Noah 

Menu II 

4737 

2949 

Deluge 


4138 

2350 

Nimrod 

Hiranyacasipu, 
Age II 

4006 

2218 

Bel 

Bali 

3892 

2104 


Rama, Age II 

3817 

2029 


Noah’s death 

3787 

1999 


Pradyota 

2817 

1029 


Buddha, Age IV 

2815 

1027 


Nanda 

2487 

699 


Balin 

1937 

149 


Vicramaditya 

1844 

56 


Devapada 

1811 

23 

Christ 


1787 

lA.D. 


Narayanpala 

1721 

67 


Saca 

1709 

79 

Walid 


1080 

708 

Mahmud 


786 

1002 

Shengez 


548 

1250 

Taimur 


39 

1397 

Babur 


276 

1512 

Nadirshah 


49 

1739 


Ages I. II, III, and IV are Satya-, Treta-, Dvapara-, and Kali-yugas. 
Menu I is Svayambhuva Manu. Menu II is Vaivasvata Manu. 
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Bengali intellectuals of his day. After drinking in from their British 
teachers the ideas of William Jones and other Western orientalists, 
these young people were not at all inclined to give credence to old 
myths. How then could the teachings of Krsna on love of God be 
presented? Bhaktivinoda Thakura judiciously chose to give a partial 


picture of the truth that would introduce important spiritual ideas 
without invoking rejection due to deep-seated prejudices. 

In a lecture delivered in Dinajpur, West Bengal, in 1869, he 
focused on the Bhdgavata, or Bhdgavata Parana, as the preeminent 
text on the nature of the Supreme and the means of realizing our 
relation with the Supreme. Rejecting pure monism as a useless idea, 
he held that God is an eternal person. Thus he said, “The Bhdgavata 
has... a Transcendental, Personal, All-intelligent, Active, absolute¬ 
ly Free, Holy, Good, All-powerful, Omnipresent, Just and Merciful 
and supremely Spiritual Deity without a second, creating, preserving 
all that is in the universe.”’'' The highest object of the soul, he went 
on to say, is to “serve that Infinite Being for ever spiritually in the 
activity of Absolute Love.”'^ 

Bhaktivinoda described the material world as the product of 
Here mdyd means not illusion but the eternal energy of the 
upreme that He uses to bewilder souls who desire to live outside 
armony with Him. The creation of the material world through 
waya IS actually an aspect of the Lord’s mercy, since He thereby al- 
ows independent-minded souls to act in a world from which God is 
apparently absent. 


tio R ^ ^’i^as are taken from the Bhdgavata w'ithout modifica- 
th ^ describing what the Bhdgavata says about the details of 

material universe, Bhaktivinoda Thakura adopted an indirect 
approach. Thus he said. 


c common-place books of the Hindu religion in which the Raja 
ama Ginias have been described as the ways of religion, we find 
cscnptmn of a local heaven and a local hell; the heaven is as beautiful 
as anyt iingon earth and the Hell as ghastly as any picture of evil.... The 
re igion ol the Bhagavat is free from such a poetic imagination. Indeed, 
in some of the chapters we meet with descriptions of these hells and 
heavens, and accounts of curious tales, but we have been warned in 
some place in the book, not to accept them as real facts, but to treat 
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tliem as inventions to overawe the wicked and to improve the simple 
and the ignorant.'* 

In fact, the Bhdgavata does ascribe reality to hells and heavens 
and their inhabitants. It describes in great detail the higher planetary 
systems and the various demigods who live there, including Brahma, 
Siva, and Indra. Not only does the Bhdgavata say that these beings 
are real, but it gives them an important role in the creation and main¬ 
tenance of the universe. It also gives them a role in many of Krsna’s 
manifest pastimes {lilds) within the material world. For example, in 
the story of the lifting of Govardhana Hill, it is Indra who creates 
a devastating storm when Krsna insults him by interfering with a 
sacrifice in his honor. 

Bhaktivinoda Thakura chose to sidestep these “mythological” 
aspects of the Bhdgavata in an effort to reach an audience of intel¬ 
lectuals whose mundane education ruled out such myths as absurd 
fantasy. Indeed, he went even further. In 1880 he published a treatise 
entitled Sri Krsna Sarhhitd in which he elaborately explained the 
philosophy of Krsna consciousness.” In this book he also put forth a 
reconstruction of Indian history similar to the one introduced by Sir 
William Jones to bring Hindu chronology into line with the Mosaic 
timetable of the Bible. This involved converting demigods and Manus 
into human kings and reducing their total span of history to a few 
thousand earthly years. 

I should point out clearly that Bhaktivinoda Thakura did not 
personally accept the modified version of the Bhdgavata he presented 
to the Bengali intellectuals. He actually accepted the so-called myths 
of ihQ Bhdgavata as true, and he presented them as such in many of 
his writings. For example, in his book Jaiva Dharrna, Bhaktivinoda 
said this: 

1 have said that the Vaishnava religion came into being as soon as 
the creatures came into existence. Brahma was the first Vaishnava. 
Sriman Mahadeva is also a Vaishnava. The ancient Prajapaties are 
all Vaishnavas. Sri Narada Goswami, who is the fancy-born child of 
Brahma, is a Vaishnava.... You have seen the Vaishnava religion of the 
beginning of the creation. Then again when Gods, men, demons, etc., 
have been separately described, we get Prahlada and Dhruva from the 
very start.... Manu’s sons and Prahlada are all grandsons of Prajapati, 
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Kashyapa....There is no doubt about it...that the pure Vaishnava 
religion began with the beginning of history'. Then tlie kings of the 
solar and lunar dynasties and all great and famous sages and hermits 
became devotees of Vishnu.'** 

This passage was written in response to challengers who argued 
that Vaisnava dharina is a recent development. The passage takes it 
for granted that beings such as Brahma, Mahadcva, Narada, and 
Prahlada literally exist as described in the sdstras, or Vedic scriptures. 
Many similar examples can be found in Bhaktivinoda Thakura's 
writings. 

Now, if Bhaktivinoda Thakura accepted the literal truth of the 
sdstras, how could hejustify making presentations in which he denied 
it? His grand-disciple Srila A. C. Bhaktivedanta Swami Prabhupada 
has pointed out that there is a precedent for making such indirect 
presentations of sdstra. An interpretation of a text that adheres di¬ 
rectly to the dictionary definitions of its words is called mukhya-vrtti, 
and an imaginary or indirect interpretation is called laksand-vrtti or 
gauna-vrtti. Srila Prabhupada pointed out, “Sometimes... as a matter 
of necessity, Vedic literature is described in terms of the laksand-vrtti 
or gauna-vrtti, but one should not accept such explanations as per¬ 
manent truths.”*’ In general, one should understand sdstra in terms 
of mukhya-vrtti. 


The Theology of Visions 

One might grant that Bhaktivinoda Thakura was justified in 
mo 1 ying the to reach out to intellectuals trained to scorn old 
^ sorious questions can still be raised: What is the scope for 

ma mg such a presentation of religion today, and to what extent can 
^^th ^0 regarded as true? Is the mythological material 

m e indu sdstras unimportant, so that one might present it as true 
o 0 who believe in it and false to people who disbelieve? Or 
should we accept from modern knowledge that Hindu myths really 
are alse and try to formulate a philosophy that preserves the essential 
idea of love of God while dispensing with superannuated ideas? 

To answer these questions, let us see how we would have to 
re-formulate Vaisnava philosophy to make it readily acceptable to 
Western intellectuals in the late twentieth century. To do this we 
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must deviate to some extent from 
the prevailing materialistic frame¬ 
work of modern science. Physical 
scientists tell us that the mind, 
with all its conscious experiences, 
is simply a product of the brain. If 
we accept this, then all religious 
experience, whether it be the bliss 
of Brahman or prenia-bhakti, love 
of God, is simply hallucinatory. If 
this is true, we can forget about 
religion—unless, of course, we like 
hallucinations. 

For an alternative viewpoint, 
I will turn to the psychologist Wil¬ 
liam James. Although James was 
a man of the nineteenth century, he 
was a Western scientist who applied the methods of empirical scien¬ 
tific research to the phenomena of religion. Thus his observations 
are still relevant today. 

As a result of his studies, James reached the following conclu¬ 
sions: 

The further limits of our being plunge, it seems to me, into an altogether 
other dimension of existence from the sensible and merely “understand¬ 
able” world. Name it the mystical region, or the supernatural region, 
whichever you choose.... Yet the unseen region in question is not merely 
ideal, for it produces effects in this world. When we commune with it, 
work is actually done upon our finite personality, for we are turned 
into new men, and consequences in the way of conduct follow in the 
natural world upon our regenerative change. But that which produces 
effects within another reality must be termed a reality itself, so I feel 
as if we had no philosophic excuse for calling the unseen or mystical 
world unreal.-” 

One could take this idea of a mystical or transcendent dimension 
and arrive at the following version of Vaisnava philosophy: Such a 
transcendental region does exist, and it is the eternal abode of Krsna. 
Advanced souls can perceive that realm in meditation by the grace 
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of Krsna, and so they are able 
to enter into Krsna’s eternal 
loving pastimes. But all Puranic 
descriptions of events within the 
material world have to be under¬ 
stood rationally through modern 
scientific knowledge. On the 
whole, the myths in the Purdnas 
are not literally true. But the sto¬ 
ries of Krsna’s pastimes are not 
simply fantasy. Rather, they are 
spiritual transmissions into the 
meditative minds of great souls, 
and they refer not to this world 
but to the purely transcendental 
domain. 

This is a philosophy that might appeal to many, and I will refer 
to it as the theology of visions. It allows one to retain the idea of love 
of God, while at the same time avoiding disturbing conflicts between 
mythological tales and modern knowledge. It also appears implicitly 
in the work of some modern scholars of religion who study the bhakti 
tradition. 

To illustrate this, I will briefly consider an article, “Shrines of 
the Mind, by David Haberman, Assistant Professor of Religion 
at Williams College.^' In this article, Haberman argues that Vraja, 
the traditional place of Krsna’s manifest lilds, is first and foremost a 

mental shrine, a realm that can be entered and experienced in medi¬ 
tation. 

He argues that the physical Vraja, a tract of land near the North 
Indian city of Mathura, has only been a major center for the worship 
o Ki^sna since the sixteenth century, when the followers of Caitanya 
Mahaprabhu and other Vaisnavas “rediscovered” the lost sites of 
Krsna s pastimes. In fact, says Haberman, these sites never really 
existed before the sixteenth century, and so they weren’t rediscovered. 
Rather, they were projected onto the physical landscape of Vraja from 
the transcendental landscape perceived in meditation. 

Haberman gives a number of interpretations of what happens 
when a person meditates on a mental shrine. These range from the 
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contemplation of imaginary scenes in the ordinary sense to entry in¬ 
to “an eternal transcendent world which is perceptible only to the 
mind’s eye and is reached through meditative technique.”^ Since 
Haberman seems to lean toward the latter, it could be said that he 
is hinting at a version of the theology of visions: One can enter into 
Krsna’s transcendental world by meditation, but Krsna never had 
any actual pastimes in the physical world. Physical, worldly history 
followed the lines revealed by modern scholarship. This means that 
many centuries ago in Vraja there may have been various primitive 
tribes following animistic cults, but there was no Krsna literally lift¬ 
ing Govardhana Hill. 

Although this religious theory allows one to avoid certain conflicts 
with modern scholarship, it does have a number of drawbacks. A few 
of these are the following: 

1. This theory is contrary to Vaisnava tradition, so it calls into ques¬ 
tion the thinking of the many great souls who have supported 
the tradition. Since those great souls are the very meditators 
who have seen visions of Krsna, how can those visions be real? 

In other words, why should persons who see the absolute realm 
believe in the truth of myths that even worldly scholars see to be 
false? 

2. This theory doesn’t explain why the worship of Krsna should be 

a recent affair, as scholars claim. If there is an eternal realm of 
Krsna that can be accessed by meditation, why did people berin 
to access it only recently? ^ ° 

3. What does this theory say about the multiplicity of religions? 

Arc the visions reported in other religious traditions reaP If not 
then why is it that Vaisnava visions alone are real? If so then 
are there many transcendental realms, one for each religion" Or 
is it that people see in one transcendental realm whatever they 
are looking for? ^ 

4. This theory greatly limits the power of God. If God only appears 
m visions, what becomes of His role as the creator and control¬ 
ler of the universe? If we let modern science explain the ma¬ 
terial world, God’s role is whittled down to practically nothing. 

5. The theology of visions can easily be transformed into a purely 
psychological theory of religious experience. After all, this is 
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the view that will be overwhelmingly favored by psychologists, 
neuroscientists, and physical scientists of all varieties. 

In view of objections (1) through (4), objection (5) is almost un¬ 
avoidable. We are left with a totally mundane theory that explains 
religion away. In the case of Krsna’s Mas, this line of thinking leads 
us to especially unpleasant conclusions. Thus Haberman describes 
meditation on Krsna Hid as follows; “The desired end is a religious 
voyeur-ism and vicarious enjoyment said to produce infinite bliss.”-’ 
Such sad conclusions are avoided in the more balanced approach taken 
by traditional Vaisnavas. who stress Krsna's roles as the supreme cre¬ 
ator and the performer of humanly impossible pastimes on earth. 

Shifting the Boundary Between Myth and Science 

Yet if we start from the theology of visions and proceed in the 
inductive manner of scholars, we can see how it could serve as a 
steppingstone toward a more satisfactory theory. A starting point for 
developing such a theory can be a story related by Haberman about 
the Vaisnava saint Narottama Dasa Thakura.^'* 

It seems that Narottama was once meditating on boiling milk for 
Radha and Krsna. When the milk boiled over in his meditation, he 
took the vessel off the fire with his bare hands and got burned in the 
process. When Narottama awoke from his meditation, he discovered 
that his hands were actually burned. 

There are many stories like this, and I will briefly mention two 
more. In the second story, Srinivasa Acarya, a contemporary of 
Narottama Dasa Thakura, was meditating on fanning Lord Caitanya. 
In Srinivasa’s meditation. Lord Caitanya placed His garland around 
Srinivasa’s neck. When Srinivasa awoke from meditation, the unusu¬ 
ally fragrant garland was actually there, around his neck.^ 

In the third story a Vaisnava saint named Duhkhi Krsna Dasa 
was sweeping the site of Krsna’s rasa dance in Vraja. He found a re¬ 
markable golden anklet and hid it, since he thought that it was very 
important. Later, an old lady came to him and asked for the anklet. 
It turned out that the old lady was really Lalita, one of the transcen¬ 
dental maidservants of Radha and Krsna. The lady finally revealed 
that the anklet belonged to Radha Herself, and then she disclosed 
her true form as Lalita.^® 





4/Rational “Mythology” 


51 


What are we to make of such stories? The story of the burned 
hands might be accepted by many scholars. After all, it is well known 
that Catholics meditating on the crucifixion of Christ sometimes de¬ 
velop stigmata, in which the wounds of Christ appear on their hands 
and feet. If meditation can somehow cause bleeding wounds, then 
maybe it can also cause burns. 

The story of the miraculous garland goes one step further. Here 
a tangible object is said to materialize. This may seem fantastic, but it 
turns out that there is an extensive literature on materialization. For 
example, Stephen Braude, a professor of philosophy at the University 
of Maryland, has argued that many cases of alleged materializations 
produced by spirit mediums are backed up by solid empirical evidence 
that deserves serious study.-’ If materializations by spiritualists might 
be factual, why not materializations of beautiful garlands by saintly 
persons? 

This brings us to the third story. Although this story seems “far 
out,” there are many similar stories in which a transcendent person 
seems to step into our material continuum, perform some action, 
and then disappear. Another example would be the story from 
Caitanya-caritdmrta in which Krsna, as a small boy, approached the 
saint Madhavendra Puri, gave him a pot of milk, and then mysteri¬ 
ously disappeared. Madhavendra Puri drank the milk, thus showing 
that it was tangible. Later that night he had a dream in which Krsna 
revealed the location of the Gopala Deity, which had originally been 
installed by Krsna’s grandson Vajra and had been hidden during a 
Muslim attack.’** 

The stories of the burned hand, the miraculous garland, and the 
transcendental visits are progressively harder and harder to accept 
from a conventional scientific standpoint. But it is hard to see how to 
draw a line between such stories that might possibly be true and ones 
that definitely cannot. And all the stories seem to hint at energetic 
exchanges between spiritual and material energy that might add an 
important new chapter to our scientific knowledge, if only they could 
be properly studied. 

When we study a body of empirical evidence, we always evalu¬ 
ate it within our limiting assumptions. In the end, the conclusions 
we derive from the evidence may reflect our limiting assumptions as 
much as they reflect the evidence itself. If the assumptions change, 
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the conclusions will also change, even though the evidence stays the 
same. 

Consider what might happen if all the available evidence about 
the history of human experience were to be studied not through 
nineteenth-century rationalism but through a new science in which 
spiritual transformations of matter were considered a real possibility. 
The result might be a completely different picture of the past from 
the one now accepted by scholars. 

For one thing, the objections that Sir William Jones expressed 
about the story of the Pandava brothers might not seem so weighty. If 
higher beings can step into our continuum from another realm, then 
humans might well descend from such beings. The new picture of the 
past might prove much more compatible with traditional spiritual 
teachings than the one that now prevails. 

In the late twentieth century there were signs that a broader 
approach to science might be developing. In the days of Vivekanan- 
a and Bhaktivinoda Thakura, mechanistic, reductionistic science 
appeared to be marching unimpeded from triumph to triumph, and 
many people believed that it would soon find explanations for every- 
mg. But in the late twentieth century this triumphant march had 
been checked on many different fronts. 

For example, physics in the 1890s looked like a closed subject, 
ut in the early decades of the twentieth century it entered a phase of 
para ox and mystery with the development of relativity theory and 
c^antum mechanics. The mysteries of quantum mechanics continue 
o inspire scientists to contemplate ideas that would have seemed 
outrageously mystical at the turn of the century.^’-^o-^' 

The b'^lH°'^ physics has encountered an even more serious obstacle, 
th t th of universal physical theories are now realizing 

Th th^^ theories can never be adequately tested by experiment.-’^ 
us e Harvard physicist Howard Georgi characterized modern 
eoretical physics as “recreational mathematical theology.”” 
o t e mid-twentieth century, computer scientists believed they 
''orge of proving that thought is mechanical, thereby 
u ing a Mettrie’s eighteenth-century dream of man as a machine. 
But in more recent years, even though computers have become more 
and more powerful, the dream of simulating human intelligence has 
seemed to recede further and further into the future. 
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With the discovery of the DNA spiral helix by Watson and Crick 
in 1953, many scientists thought that the ultimate secret of life had 
been revealed. Since then, molecular biologists have had tremendous 
success in shedding light on the mechanisms of living cells. But as 
molecular biology unveils the incredible complexity of these high- 
precision mechanisms, the goal of explaining the origin of life seems 
progressively more difficult to attain.^ 

These are just a few of the many areas in which the program of 
mechanistic reductionism seemed to be reaching ultimate limits as 
the twentieth century drew to a close. Perhaps as a result of these de¬ 
velopments, many professional scientists are now showing a willing¬ 
ness to consider theoretical ideas and areas of research that have 
traditionally been taboo. 

For example, we now find organizations of professional scien¬ 
tists who openly study phenomena lying on the edge between physical 
science and the realms of mysticism and the paranormal. Examples 
are the International Association for New Science (IANS), the So¬ 
ciety for Scientific Exploration (SSE), the Institute of Noetic Scien¬ 
ces (IONS), and the International Society for the Study of Subtle 
Energies and Energy Medicine (ISSSEEM). These all sponsor regular 
scientific conferences. 

Some of the phenomena these groups study seem similar to the 
“mythical” phenomena so often reported in old religious texts and 
in recent accounts of religious experiences. A synergistic interaction 
between scholars of religion and these new scientific organizations 
might prove to be a valuable source of new insights for both groups 
of researchers. 


The-Direct Presentation ofVaisnava Teachings 

We have discussed how Bhaktivinoda Thakura found it necessary 
to present a modified version of the Vaisnava teachings to young Ben¬ 
gali intellectuals at the high noon of British political and ideological 
imperialism. But as the sun began to set on the British empire, his 
son and successor Srila Bhaktisiddhanta Scirasvati began a vigorous 
program of directly presenting the Vaisnava conclusions through¬ 
out India. This program was taken abroad by his disciple Srila A. 
C. Bhaktivedanta Swami Prabhupada, who boldly celebrated the 



54 


GOD &SCIENCE: Divine Causation and the Laws of Nature 


ancient Rathayatra festival of Jagannatha Puri in London’s Trafalgar 
Square. 

In the changing climate of scientific opinion in the late twentieth 
century, the time may have come to openly introduce the traditional 
teachings of bhakti to the world’s intellectual communities. The once 
jarring conflicts between rationalism and traditional religion may 
progressively fade as science matures and becomes open to the study 
of mystical phenomena. This opens up the possibility of an approach 
to religion that is intellectually acceptable and at the same time satis¬ 
fies the soul’s inner desire for love in a transcendental relationship. 

This leaves us with one possible objection. Could it be that the 
Vaisnava teachings, with their specific emphasis on Krsna as the Su¬ 
preme, are guilty of sectarian disregard for other religious traditions? 
The answer is that, of course, any doctrine can be put forward in a 
narrow, sectarian way. But as Bhaktivinoda Thakura pointed out in 
his essay on the Bhdgavata, the Vaisnava teachings arc inherently 
broad-minded and acknowledge the value of all religious systems. 

The following prayer shows the approach to other religions taken 
in the Bhdgavata: 

O my Lord, Your devotees can see You through the ears by the process 
of bona fide hearing, and thus their hearts become cleansed, and You 
take Your seat there. You are so merciful to Your devotees that You 
manifest Yourself in the particular eternal form of transcendence in 
which they always think of You.’’ 


This verse states that God appears to His devoted worshipers in 
many different forms, depending on their desires. These forms include 
the avatdras of Krsna described in traditional Vaisnava texts, but 
are not limited to those forms. Indeed, it is said that the expansions 
of the Supreme Personality of Godhead are uncountable, and they 
cannot be fully described in the finite scriptures of any one religious 
community. 

The following verse gives some idea of the different religious 
communities in the universe, as described by the Bhdgavata: 


From the forefathers headed by Bhrgu Muni and other sons of Brahma 
appeared many ehildren and deseendanls, who assumed different forms 
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as demigods, demons, human beings, Guhyakas, Siddhas, Gandharvas, 
Vidyadharas, Caranas, Kindevas, Kinnaras, Nagas, Kimpurusas, and 
so on. All of the many universal species, along with their respective 
leaders, appeared with different natures and desires generated from 
the three modes of material nature. Therefore, because of the differ¬ 
ent characteristics of the living entities within the universe, there are a 
great many Vedic rituals, mantras, and rewards.-^ 

This statement is explicitly “mythological,” and one can well 
imagine how Sir William Jones might have reacted to it. But it offers 
a grand picture of countless races and societies within the universe, 
all given religious methods suitable for their particular natures. Here 
the word “Vedic” cannot be limited to particular Sanskrit texts that 
now exist in India. Rather, it refers to the sum total of religious sys¬ 
tems revealed by the infinite Supreme God for the sake of elevating 
countless societies of divinely created beings. 

As always, the distinguishing feature of the Vaisnava teachings 
is that God is a real person and His variegated creation is also real. 
Thus the Vaisnava approach to religious liberality is to regard all 
genuine religions as real divine revelations. Likewise, the Vaisnava 
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teachings of love of God aim to set in place a relationship of loving 
service between the real individual soul and the Supreme Personality 
of Godhead, the performer of real transcendental pastimes. 
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The Miracle of the Milk 

O n September 21,1995, Hindu communities all over the world 
were electrified by news of temple deities accepting offerings 
of milk. According to the stories, when deities of Ganesa, Lord Siva, 
and others were offered spoonfuls of milk, the milk would mysteri¬ 
ously disappear. It seemed that the deities were showing their divine 
power by mystically drinking the milk. 

In India, “The gatekeeper of the Birla Temple reported that 
at least 55,000 have visited the temple and they spoonfed about 125 
litres of milk.” In America, “Thousands of awe-struck worshipers 
have swarmed into Hindu temples in Richmond Hill and Oakville to 
witness the remarkable phenomenon of milk-drinking statues that 
has baffled religious observers around the world.” In one London 
temple, “a deity of Ganeshji was reported to have swallowed 3,000 
pints.” 

Inevitably, there were skeptical rebuttals. Devotees in India dis¬ 
covered that if one touches a spoon filled with milk to the side of a 
smooth object, the milk will be drawn to the object by capillary at¬ 
traction and will flow down from the point of contact in a thin stream. 
People who don’t notice the stream of milk could imagine that the 
milk is literally disappearing before their eyes. The milk would not 
accumulate in a noticeable pool because it would be carried away bit 
by bit on the clothing and bodies of throngs of worshipers, or it would 
simply flow down a drain at the foot of the Deity. According to the 
debunkers, people were accepting a miracle simply on the basis of 
mass hysteria triggered by a simple misperception. 

What is the truth? It is hard to say from few second-hand reports 
what really happened on September 21. But it is clear that as a so¬ 
cial phenomenon the miracle of the milk is significant. Miracles and 
rumors of miracles clearly have a profound impact on human think¬ 
ing. To make a few general observations about miracles, therefore, 
seems worthwhile. 
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Miracles and Nature 

The word miracle comes from the Latin word mira, which means 
“to wonder at.” Miracles are wondrous events that seem to surpass 
the laws of nature and are therefore ascribed to a divine or super¬ 
natural cause. Miracles have traditionally been seen as evidence for 
the reality of divine power, and they have served as an inspiration 
for religious faith. At the same time, miracles have also served as a 
focus for skepticism and doubt. 

For most people the “laws of nature” are simply the regular pat¬ 
terns of events perceived through ordinary experience. For example, 
in ordinary experience a fluid such as milk always retains the same 
volume and appearance unless affected by heat, chemical action, or 
iving organisms. One certainly doesn’t expect to see milk disappear 
w en brought into contact with a stone or metal statue. If it does 
could^th^^’ ^'^SS^sts that some higher power is involved. One 
to expi religious doctrines concerning God and demigods 

doctriner ^"^^Pected phenomenon: the event confirms the 

also poss[bi*” explanations for many alleged miracles arc 

are imperfe^i ^uman beings are subject to four defects: our senses 
we havp ^ mistakes, we fall into delusion, and 

If an^nu tendency to cheat, 
give rise to occurs, the defects of our senses can easily 

suppose that reports of similar events. For example, let us 

on September?! disappear when offered in some temple 

could easily be d wonder spread, people elsewhere 

skeptics. This d f capillary effect later pointed out by 

ing propensity generate more stories, and the cheat- 

outright lie. ^ 'induce some people to exaggerate or even 

The ultimate result *1- • • 1 

occur, will tend tn u genuine miracles, if they really do 

false reports will ^ 

mosphere of skepticism 

. j ^ Since miracles are often taken as proof of 

th doubts about miracles give rise to doubts about 

the doctrines. 
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Yogis and Siddhis 

Although miracles apparently violate natural law, they can none¬ 
theless be seen as manifestations of higher natural laws. Thus the 
fourth-century Christian patriarch St. Augustine wrote, “Miracles 
do not happen in contradiction to nature, but only in contradiction 
to that which is known to us in nature.”' 

According to the Srimad-Bhdgavatam, powers known as siddhis 
include the ability to nullify gravity (laghimd), change the size of 
one’s body {animd and mahitnd), and acquire objects at a distance 
{prdpti)} These siddhis are considered naturally existing, and a mystic 
yogi can acquire them. 

Srila Prabhupada points out that with prdpti-siddhi, “not only 
can the perfect mystic yogi touch the moon planet, but he can extend 
his hand anywhere and take whatever he likes. He may be sitting 
thousands of miles away from a certain place, and if he likes he can 
take fruit from a garden there. When the yogi takes the fruit from 
a distance, a person sitting in the garden would see the fruit mysteri¬ 
ously disappear. 

A yogi might also cause milk to disappear mysteriously—without 
the direct intervention of a demigod such as Ganesa. 1 do not say 
that this is how the miracle of the milk got started. But as a general 
rule, many wonderful phenomena that might be attributed to a di¬ 
vine agency can also be caused in material ways involving ordinary 
living beings. This is important to understand, since miracles tend to 
confirm religious faith. 

To perform mystical feats, a person does not have to be highly 
elevated in yoga. Srila Prabhupada discouraged his disciples from 
taking an interest in miracles, because many unscrupulous persons 
have attracted and cheated people by a display of mystic powers. 

The typical pattern in India is that a person will begin to exhi¬ 
bit genuine mystic powers. When praised by naive followers, he then 
develops an inflated ego and presents himself as a divine incarna¬ 
tion. In many instances the person later loses his powers, and he 
then resorts to cheap tricks in an effort to live up to his follow¬ 
ers’ expectations. This, of course, provides a great opportunity for 
skeptics, who seize upon these cases to show the foolishness of 
religion. 
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The Paranormal 

The mysterious disappearance of objects is sometimes linked to 
quite ordinary people who may have never practiced yoga. In pol¬ 
tergeist cases, unusual events tend to occur in the presence of a so- 
called target person. These events include spontaneous fires, mys¬ 
terious sounds, unexplained movement of objects, and things’ mys¬ 
teriously appearing and disappearing. Traditionally, these phenom¬ 
ena have been attributed to ghosts. (The word poltergeist is Ger¬ 
man for “noisy ghost.”) But some parapsychologists have argued 
that these phenomena are actually caused by the subconscious mind 
of the target person. 

The parapsychologist Ian Stevenson has given an example of a 
poltergeist case from India that involves disappearing food."* It seems 
that a woman named Radhika from the village of Degaon, south of 
Bombay, had the reputation in the village of being a sorceress. Food 
inysteriously disappearing in the village was turning up in Radhika's 
welling. The villagers thought she was stealing food by mystical 
means and offered to provide her with food if she would stop. 

R d u^formant, one Swami Krishnanand, decided to put 

^ as abilities to the test. In one instance, “Swami Krishnanand 

m^wh^^ ^ small pot] which he held in his hand and to a 
man w o was milking a cow some distance away, and asked to have 

witif °ik ^ became filled 

had i*^' same time the milker noticed that his own vessel 

RaHVv^' more, milk in it. He looked up astonished.”^ 

that ' ^ n- these effects were due to a discarnate spirit 

• . '''^s a lejj Stevenson was inclined to favor this 

interpretation. 

'X'K 

tru t f ’^^ny accounts of this nature, and if any of them are 
fh d‘- "^'^^cles may be real even though not due to 

^^hon of God or the highly placed servants of God known 
fu “tit are any of these accounts true? This brings us to 

the modern scientific treatment of miracles. 


Science and Miracles 

The modern scientific approach can be traced back to the devel¬ 
opment of mathematical physics by Isaac Newton in the seventeenth 
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century. Newton introduced the strict mathematical formulation of 
the laws of nature known as the “laws of physics.” Scientists highly 
value the laws of physics because by experimental measurements one 
can confirm the laws with great accuracy. 

The laws of physics have undergone a number of revolution¬ 
ary transformations since Newton’s day, but they have always been 
completely incompatible with the kind of miraculous events I have 
been discussing. In particular, the law of conservation of energy does 
not allow for a macroscopic object to disappear without moving 
from point to point through three-dimensional space.A miracle, in 
modern scientific terms, is something that is impossible because it 
violates the laws of physics. 

The eighteenth-century Scottish philosopher David Hume of¬ 
fered a criterion for evaluating miracles that is still widely accepted. 
He declared, “No testimony is sufficient to establish a miracle unless 
the testimony be of such a kind that its falsehood would be more 
miraculous than the fact which it endeavours to establish.”^ 

This dictum shows that the validity of miracles ultimately must 
be decided by faith. Many scientists will conclude that large numbers 
of witnesses are lying rather than accept that a major violation of the 
laws of physics has taken place. For such scientists, miracles are ruled 
out. For others, the laws of physics are not sacrosanct, and the com¬ 
bined testimony of many responsible observers is enough to suggest 
that we still have much to learn about nature’s laws. 


Sri Caitanya's Miracles 

The points I have made so far might suggest that miraculous 
events should not be granted a serious role in religion. But this is 
not correct, as wc can see by considering the role of miracles in the 
Gaudiya Vaisnava tradition. 

The pastimes of Lord Caitanya are filled with miraculous events. 
Lord Caitanya revived the dead son of Srivasa Thakura and healed 
sick persons such as the leper Vasudeva and the son-in-law of Sarva- 
bhauma Bhattacarya, who was dying of cholera. Lord Caitanya re¬ 
vealed visions of His transcendental form to Sarvabhauma Bhatta¬ 
carya and Ramananda Raya, and He influenced the Mayavadi san- 
nyasis of Benares by manifesting a brilliant effulgence after entering 
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locked would sometimes mysteriously exit 

Th^^r ^ •" Jagannatha Puri, 

food disappear^bvTat'^^7^ instances in which Lord Caitanya made 
nathaPuri,intheItate Sor°"^ n distant place. While living in Jagan- 
the home of His mother «; ’ sometimes mystically visit 

cooked for Him Hf» i ’ in Bengal and eat the food she 

to eat the offerings of traveled from Jagannatha Puri 

Bengal. During the chinned'"^- Brahmacari, also living in 

Nityananda, who fed festival He invisibly visited Lord 

sembled devotees could™ chipped rice. Most of the as- 

doing, but some were ahi^^t t^nderstand what Lord Nityananda was 
The wonderful action^ Caitanya was present, 

tant role in the Caitanya-caritdm^ Caitanya clearly play an impor- 
Gosvami shortly after Lord n • ^ by Krsnadasa Kaviraja 

how Lord Caitanya ate th^ ^^^anya’s departure. After describing 
Krsnadasa Kaviraja cites nth Nfsimhananda Brahmacari, 

cally appearing in the nrec of Lord Caitanya’s mysti- 

dudes by saying, “Thus T devotees. Krsnadasa con- 

aitanya Mahaprabhu. Anvn^'^^ described the appearance of Sri 

un erstand the transcendent ° hears about these pastimes can 

"dental opulence of the Lord.- 

This sounds ve 

being Lord Caitanya’s miraculous 

*" “ "’is is true h,T,‘n ““ Proving His transcendental 

make between the miracles oH a important distinctions to 

Caitanya and miracles described 

been accepted 

^ IS gurus Raghunatha Dnc'^ ^his case Krsnadasa Kaviraja 
ne o the drawbacks of mira ? and Svarupa Damodara. 

transmitted by ordinary is that they are typically 

of imperfect information. Thi^ ’ evaluate them on the basis 

counts as genuine, and it mav ^he acceptance of false ac- 

miracles. But this problem is av rejection of genuine 

o>ded if the miracle accounts are pre- 
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scntcd by higher authorities who are competent to evaluate them and 
who have reliable sources of information. In this case, Raghunatha 
Dasa Gosvami and Svarupa Damodara were highly qualified obser¬ 
vers who directly witnessed many of Lord Caitanya’s pastimes and 
were well acquainted with other witnesses. 

For people in general, accepting miracle accounts from higher 
authorities reduces the problem of how to evaluate miracles to the 
deeper problem of how to decide who is a bona fide guru. Since the 
bona fide guru appears in disciplic succession, people are aided in 
solving this problem by established spiritual institutions and canoni¬ 
cal texts. Although ascertaining who is a genuine spiritual authority 
may be difficult, it is easier than trying to sort out miracle stories 
one by one. 

Another point is that Krsnadasa Kaviraja was not trying to dem¬ 
onstrate that because Lord Caitanya exhibited mystic powers He is 
transcendental. Mystic powers are common attributes of practically 
all beings above the level of modern humans (and of some who are 
subhuman), and such powers play a natural role in spiritual pastimes. 
Gurus such as Srila Prabhupada who discourage interest in miracles 
are simply trying to protect people from the depredations of mysti¬ 
cal cheaters. 

Lord Caitanya’s activities are significant not because they involve 
mystic siddhis per se, but because they exhibit the transcendental 
loving reciprocation between the Lord and His devotees. Perhaps 
an intuitive longing for this reciprocation plays a part in attracting 
people so strongly to accounts of miracles. 
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Challenges Facing 
Science and Religion 

I n the Vaisnava tradition of India, God is defined as Brahman, 
Paramatma, and Bhagavan: the unlimited light of pure being un¬ 
derlying nature, the Lord within the heart, and the supreme trans¬ 
cendental Person. In Christian tradition, a similar idea can be found 
in the Trinity of Father, Son, and Holy Spirit. In both traditions 
the emphasis is on God’s personal nature. As a transcendental per¬ 
son, God controls nature on a grand scale, He acts within history, and 
He deals with people on an individual level. 

This concept of God has been central to the lives of large num¬ 
bers of people over many centuries, but at the present time it is 
not intellectually respectable. To be sure, it is often said that there is 
no conflict between science and religion. But this statement is true 
only if one makes a drastic redefinition of traditional concepts of 
God. 

Consider the following conversation, which took place in 1959, 
between astronomer Harlow Shapley and biologist Julian Huxley; 

Shapley: And in that famous address in 1951 the Pope went along 
with evolution. 

Huxley: He still said there must be a God who is somehow responsible 
in some way, didn’t he? 

Shapley: Well, he didn’t deny God, no. And you don’t either. 
Huxley: I certainly do. 

Shapley: Oh, no. If you defined God, you wouldn’t. 

Huxley: Now don’t go into semantics. 

Shapley: You’re not an atheist, Julian; you’re an agnostic. 

Huxley: I am an atheist, in the only correct sense, that I don’t believe 
in a supernatural being who influences natural events. 

The success of modern science depends on our ability to create 
mechanistic models of natural phenomena in which all natural causes 
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Above: Science and V * 
the standpoint of religb^h describe the world we live in. F 

and meaning. From the of divine energy, full ol 

data, prescribed by mathe standpoint, the world is given by a patter 
be reconciled? matical relationships. How can these two world vi 


are represented bv fo 

duced to formulas Gn !^f numbers. Since God cannot be re- 

God can be admitted as T- from nature. At most, 

tific models. As phvsici ^ Pmate cause of the laws used in scien- 
any sort of science can^ Weinberg put it, “The only way that 

intervention and see hnwT^^^*^ assume that there is no divine 

The elimination of God tam f” 

Stories that sppm r>hw- nature begins with the rejection of 

lously contrary to natural laws—stories about 





6/ Challenges Facing Science and Religion 


69 



HTCr,/) 


the lifting of mountains (Krsna) or the parting of seas (Jehovah). At 
first, this elimination can be seen as a rational reform in which the 
dross of superstition is removed and the way is paved for a deeper 
spiritual understanding. An attractive approach is to make a distinction 
between the rational and the transcendental. One treats the ratio¬ 
nal domain according to the methods and findings of science, while 
positing a transcendental domain lying beyond reason and accessi¬ 
ble only to higher, spiritual states of consciousness. The transcenden¬ 
tal domain can be approached only through faith, acceptance of 
revealed knowledge, and submissive obedience to higher spiritual 
authority. 

This approach to religion and science can be a useful rhetorical 
strategy, and it may be satisfactory for a rare person who truly lives 
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on a high transcendental platform and directly knows what is tran¬ 
scendental. But for others, it suffers from the difficulty that it is hard 
to ma e a clear distinction between the rational and transcendental 
domains. How do we draw the line? 

If we hold the line at a particular part of the intellectual land- 

tendh^r-f ITu will insist on ex- 

Dleitlv^fl? Zl u If we let the line be com- 

exnerLnr^* nothing relevant to the world of our 

thenersoecHv^^^t tvT ^’’^nscendental side. This lends weight to 

InsroTna^? 

far cry from tradV words or our actions. But this is a 

ity (with b^h ^ 

interest in individual iLs. aspects) who takes an 

whelming impreLiori^'tSt^th^*''^"^ science and religion, my over- 
therefore think that it ic niuch that we do not know. I 

tween scien^ a^dl^^ a clear-cut line be- 

broad gray area in which ^ u \ should realize that there is a 
Infhe'helucal^^lT''’ "“ds ,o be done, 

questions remain In the fundamental 

-^e study Of Kumai"it f 

not been assimilated into th^ • explanation and has 

religion there are hkewile^ I" the field of 

I will briefly discuss somp ^ “'^answered questions. 

and point out quesSrnlr^tTjSt^' 

°od and Ihe Laws of Physics 

Sir Isaac Newton is a good 

bution was to introduce a svstem^T^^ Point. Newton's great contri- 
verified with quantitative precisi ™^^*^‘^"^.^tical laws that could be 
of natural law that inevitably ‘I^iog, he created a domain 

domain of divine action. territorial conflict with the 

Newton himself believed that r d- 

was criticized by the philosopher Wilhelm 

that God makes periodic adjustments • .u proposal 

the basic thrust of Newton’s system ^ niotion of matter. But 

system of physics was to limit God’s 
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action to the enforcement of unchanging laws imposed at the time 
of creation. 

The mathematical form of Newton s laws made this nearly unavoid¬ 
able. A set of deterministic differential equations define the motion 
of material particles. Even if something is thought to exist outside 
the collection of material particles, there appears to be no way for it 
to influence their motion, and Newton’s famous divine adjustments 
therefore appear awkward and unnatural. 

But the key word here is “appears.” In recent years it has been 
discovered that in many situations, Newton’s equations give rise to 
a phenomenon known as deterministic chaos. This means that arbi¬ 
trarily small changes in the motion of Newtonian particles are quick¬ 
ly amplified to produce large changes. It doesn’t matter how small the 
changes are. If you make the changes a millionth as large or a million- 
millionth as large, they quickly amplify to produce big effects. 

It has also been discovered that deterministic chaos gives engineers 
a practical opportunity to systematically control chaotic systems by 
making tiny adjustments. The implication is that God could readily 
control nature by introducing adjustments far smaller than any thing we 
could ever hope to measure. Could this be a way for God to exercise 
divine control over a semi-autonomous natural world? 


The Special Theory of Relativity 

Early in the twentieth century, Albert Einstein introduced funda¬ 
mental changes into classical, Newtonian physics with his celebrated 
special theory of relativity. This theory yields the famous formula 
E=mc^ which was demonstrated by the release of atomic energy. 
But apart from this, relativity theory has few practical consequences, 
since it predicts measurable effects differing from classic p ysics 
only for objects with velocities approaching the speed o ig t. 

But Einstein’s theory has profound philosophical implications. 
In the equations called Lorentz transformations, it allows time to e 
mapped into space and space to be mapped into time. This means that 
time and space must have the same geometnc nature. Time, mcludmg 
past, present, and future, must exist as an extended continuum just 
as space does. All events have their place in this continuum, and the 
passage of time is an illusion. 


72 


GOD & SCIENCE: Divine Causation and the Laws of Nature 



Einstein went so far 
as to use this idea to con¬ 
sole a widow. When his 
friend Besso died, Ein¬ 
stein wrote to Besso’s wife, 
saying, “Michael has pre¬ 
ceded me a little in leaving 
this strange world. This is 
not important. For us who 
are convinced physicists, 
the distinction between 
past, present, and future is 
only an illusion, however 
persistent.” 

This idea has seri¬ 
ous consequences for the 
nature of consciousness. 
It seems, at first glance, 
to negate the idea of free 
will and to imply that 

everything is determined. 

It also raises the question 
of how even the illusion 
of time’s 


Einstein believed that the passage of time is an 
illusion. The life of an individual exists timeless- 
ly as a fixed, space-time worm (shown above 
Einstein’s head) that has a fertilized egg on one 
end and a deceased body on the other. This rais¬ 
es questions about the existence of free will. 


passage arises 

in a world in which time is a static geometric coordinate. What is ii 
^ a experiences the illusion? If all events are just blips in an existing 

n muum, what room is there for an experiencer who moves through 
events m temporal order? 

If these fundamental questions can be resolved, the furthei 
ques ion arises whether or not an existing past and future can some- 
ow e perceived by an experiencer not strictly bound to a shifting 
^ brings to mind Christian ideas of prophecj 

f ^ of tri-kdla-jha, or knowledge of past, present 

an uture. Like Newton’s theory, Einstein’s theory at first seems tc 
restrict t e scope of religion. But on further thought, it shows po¬ 
tential for giving us deeper insights into traditional theologica 
ideas. 
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Qiiantwn Physics 

Quantum physics constitutes a great departure from the deter¬ 
ministic theories of classical physics and relativity. As such, it has 
sometimes been heralded as the gateway to a new synthesis of science 
and religion that will reintroduce spirit and consciousness into the 
world of matter. But this turns out to be easier said than done. 

Quantum mechanics allows events to take place in two fundamen¬ 
tal ways. First, there is the Schrodinger equation, which determines how 
the state of a physical system changes continuously with the passage 
of time. The Schrodinger equation is a partial differential equation 
fully as deterministic as any of its cousins in classical physics. There is 
no scope here for spirit to influence matter, except possibly through 
the technique mentioned above of controlling deterministic chaos. 
(This is a touchy issue: It turns out that the Schrodinger equation may 
be less prone to creating chaos than Newton s equations.) 

The second process of change is the famous quantum jump, 
sometimes called “collapse of the wave function.” This happens pure¬ 
ly by causeless chance. The system suddenly changes freely to a new 
state, and the only restriction on the change is that it must satisfy sta¬ 
tistics encoded into the old state of the system. Since chance events 
are not determined, they might seem to provide a loophole for the 
control of matter by spirit. Unfortunately, this idea runs into a conflict 
with statistical laws. 

For example, consider a series of clicks in a Geiger-counter tube 
triggered by the decay of radioactive atoms. According to quantum 
mechanics, these clicks occur at random. So could they express an 
intelligent message projected into matter by spirit? If the message 
contained more than one or two words, it would strongly violate the 
laws of probability theory. If we try to reconcile spiritual and physical 
causation in this way, we are forced to modify the accepted mean¬ 
ing of chance in quantum mechanics, and this entails a fundamental 
modification of quantum mechanics itself. 

Henry Stapp is one physicist who has suggested that quantum 
mechanical randomness might be different from what we normally 
think of as chance. To Stapp, the idea that quantum choices come 
randomly out of nowhere should be seen as an “admission of con¬ 
temporary ignorance, not as a satisfactory final word.” Stapp seeks 
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“pure determinism.” He concludes: “I 
nonsnemlat'^^r* open, but to give this logical possibility a 
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perception (called “qualia”) that make up conscious experience. 
Thus Crick admits, “I have said almost nothing about qualia—the 
redness of red—except to brush it to one side and hope for the 
best.” 

In his book Consciousness Explained, the philosopher Daniel 
Dennett deals with qualia by denying their existence. He gives many 
examples suggesting that consciousness is an Ulusion, and that what 
really happens in the brain is quite different from what we im^gme 
as our conscious experience. But we may ask. How can illusiOT ( se 
awareness) arise without the prior existence of awareness, ou it 
be that there is an dtmd, or soul, linked with the bodUy mac me, an 
could it be that qualia are functions of this nonphysical entity. 


Life after Death 

In the Bhagavad-gitd, Krsna refers to the body as a machine 
cupied by the soul and guided by the Lord in the heart, n con ras , 
both modern science and some schools of Christian . 

embraced the idea of the living being as a pure machine. ^ 
such as John Polkinghorne propose that the se . 

through a process of physical reconstruction, ^hus Polkmghorn 
says of the atoms that make up our bodies: “It is the pattern hat 
they form which constitutes the physical expression o our co 
ing personality. There seems to be no difficulty in conceiving o 
pattern, dissolved at death, being recreated in another environme 

in an act of resurrection.” . • u ii.;r,n 

By implicitly accepting Crick’s astonishing ypot esis, ° 

home is able to suggest ‘ as 

resurrection. But ifconscious self identity IS disti .r,r.rp. fhan 

I proposed above, then survival after death must invo ve 

just the pattern of atoms in the body. Bh'.ga.ad-gM oUm^ 

presents the idea of transmigration, in which the perso 

by the soul and subtle mind from one body to another. 

It is remarkable that there is a Peal ^“>1 of empnrcal e«den^ 
suggesting that transmigration may actua y ta e p ^ young 

trist Ian Stevenson has studied thousan s o case ,yj,hout hav- 

chi,dseemstospontaneous.yremember.prev.ou^^^^ 

mg had the opportunity to leai n about tha y 
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communication. Stevenson has 
shown that skills, interests, pho¬ 
bias, and other personality traits 
tend to show continuity from 
one life to another. He has also 
studied cases in which children 
have birthmarks corresponding 
to wounds causing death in their 
previous life. 

Stevenson s work has been 
replicated by other researchers, 
does appear to place transmi- 

ena tTphenom- 
callv prove scientifi- 

this 

^ansm- ^ ° question of how 

physics TK^^he known laws of 
the kind sfu ^ memories” 

acceptance of hy Stevenson may be an underlying cause for the 
transmigration in various religious traditions. 


Is a human being a pure machine, work¬ 
ing according to the laws of physics, 
or a spiritual entity interacting with a 
physical body? 


^DEs 


Near Death Experiences 


ing to the po^s'^hi ^”°ther example of empirical evidence pertain- 
^re generally re ^ ^tirvival of the conscious self after death. NDEs 
traumas such as connection with life-threatening physical 

ous so-called m^ attacks, but they also resemble the spontane- 
addition, sham visions of people in a normal state of health. In 
to deliberately se rnystics in many traditions have sought 

in an out-of-hr.^ Pirate the perceiving self from the body and travel 

Typical NDEsinvni 
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the body In this h sees his or her body from outside 

should have beentatSttl^^T ^'^“1’“ =”'"8 

, , to the body s physical eyes, and this may be 

interpreted as evidence of . r • 

r OT a non-ordmary state of consciousness. 
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In the transcendental phase, the subject often reports entering 
into another world, typically characterized by brilliant light, beauti¬ 
ful scenery, and a sense of universal knowledge. The subject may 
encounter other persons, ranging from effulgent religious figures to 
departed relatives. 



Persons medically near death have sometimes reported seeing their bodies from 
a vantage point outside the body. In some cases, they have accurately described 
events that occurred when their brains and physical sense organs should not 
have been in working order. 
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People reporting NDEs often seem transformed in a positive 
spiritual way by the experience. Clearly such experiences are highly 
relevant to our understanding of religion. On the one hand, NDEs 
may seem to verify religious traditions. On the other, it can be argued 
that religious traditions have been strongly influenced by this kind 
of experience, whatever its underlying cause may be. 

In the nineteenth century, the psychologist William James made 
a study of religious experience that led him to the conviction that our 
immediate world of sensations and physical laws is part of a larger 
reality. He proposed that “the world of our present consciousness 
IS only one out of many worlds of consciousness that exist, and that 
these other worlds must contain experiences which have a meaning 
for our life also; and that although in the main their experiences and 
t ose of this world keep discrete, yet the two become continuous at 
certain points, and higher energies filter in.” 

The NDE evidence shows that we have much to learn about such 
possi le contacts with other worlds. For example, Satwant Pasricha 
acc ^*^®''®nson have published a report of sixteen near-death 
bein^ India. In these cases, the subject typically reports 

conv^ sway from his sickbed by horrible-looking persons who 
the suK™’^”^° presence of a judge. The judge then reprimands 
Take ^sptors, saying, “Why did you bring the wrong man? 

wakes ^ Person is then returned to his home, where he 

exner physical marks corresponding to his otherworldly 


reported^ ndian cases seem to follow a different pattern from NDEs 
such ex ^ ^ rnight be tempted to conclude that all 

Stevensoculturally conditioned fantasies. Pasricha and 
captors Indian subjects naturally identify their 

point o TtV ^^nisdutas of classical Hinduism. But they also 
enl s ■ r experiences may be real, and that people in differ- 
cie les may be subject to different kinds of experience on the 

boundary between me and death. 


Extraordinary Events 

Religious traditions in both India and the West are filled with 
stories of extraordinary encounters between humans and various 
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kinds of beings, ranging from angels, demigods, and avatars to de¬ 
mons and evil spirits. Today, of course, it is customary to consign these 
stories to the mythological side of religion, since we know that such 
beings do not exist. We tend to assume, on the most charitable level, 
that such stories may have been created for the sake of conveying 
moral and spiritual lessons to a community of naive believers with 
an appetite for tall tales. 

But the concept of God as a historical actor in Judeo-Chrislian 
tradition (Jehovah) and in Vaisnava tradition (Krsna) depends on 
the truth of extraordinary stories. If we relegate all of these stories 
to fantasy and myth, then the role of God in these traditions is drasti¬ 
cally changed. 

But how do we know that extraordinary events and beings are 
unreal? Most of us go through life without experiencing such things, 
and it is natural to extrapolate from our own experience when eval¬ 
uating events lying outside that experience. Then again, the known laws 
of physics seem to rule out many reported extraordinary events. 

If we look at the available empirical evidence, however, we find 
many extraordinary events being reported today by ordinary people. 
Consider, lor example, the notorious UFO abductions, in which 
people claim to be carried off by odd-looking humanoid beings who 
subject them to apparent medical procedures. Since thousands of 
people report these experiences, they constitute an important social 
phenomenon that demands an explanation. 

The first explanation that comes to mind is that these people are 
crazy. But several psychological studies have indicated that mental 
imbalance does not explain the abduction phenomenon. For ex¬ 
ample, psychologist Nicholas Spanos and his colleagues at Carleton 
University in Canada published a study in The Journal of Abnormal 
Psychology showing that UFO experiencers’ scores on tests of psy¬ 
chological health were as high as or higher than those of members 
of control groups. 

John Mack, M.D., a professor of psychiatry at the Flarvard Medi¬ 
cal School, has published a study of alien abduction encounters in 
which he argues that these experiences are in some sense real. He 
remarks: “To acknowledge that the universe (or universes) contains 
beings that enter our world and effect us as powerfully as the alien 
entities seem able to do would require an expansion of our notions 
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of reality that all too radically undermines Western scientific and 
philosophical ideology.” Mack heads an academic research group 
called Program for Extraordinary Experience Research that has pur¬ 
sued discussions of alien abductions in peer-reviewed psychological 
journals such as Psychological Inquiry. 

The alien abduction phenomenon is clearly difficult to explain, 
whatever its true nature may be. It is also relevant to the understanding 
of religion. If we carefully compare contemporary UFO experiences 
with the mystical experiences reported in various religious tradi- 



n re igious traditions, we find many stories of extraordinary events—accounts 
in eractions between this world and a higher spiritual dimension, and these 
kh^'^K^ enigmatic from a scientific perspective. In the story above, Duh- 

‘ V found a mysterious golden anklet while sweeping a sacred area 

m rn avana. An old woman came to claim the anklet, and finally revealed 
erse as an inhabitant of the spiritual world. On the opposite page is illustrated 
t e story o Krsna lifting Govardhana Hill. Are the extraordinary elements in 
these stories always fictitious? The modern view of reality banishes such stories 
from physical reality. However, before we drastically revise the religious tradi¬ 
tions, we should consider that future developments in science may render many 
extraordinary events acceptable. 
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tions, we find a continuum characterized by both common traits and 
significant differences. 

The similarities include the reported tendency of alien beings to 
communicate telepathically, to move by levitation, to pass through 
solid matter, and to appear and disappear mysteriously, often accom¬ 
panied by inexplicable aureoles of light. These and other reported 
powers correspond to the mystic siddhis of the Pnr^nas and to the 
charisms of Roman Catholic tradition. It seems that extraordinary 
encounters tend to follow lawful patterns that show up repeatedly all 
over the world, even though they violate the norms of ordinary ex¬ 
perience. This suggests that common causal factors lie behind these 
experiences. 

The diffeiences mainly concern the identity of the reported be¬ 
ings. UFO aliens per se play no part in major religious traditions, 
though they may show some links with classical Christian demonol- 
o§y* The angels, dcvcis, and saintly beings of one tradition are dif¬ 
ferent from those of another, although sometimes there is apparent 
overlap. 

This gives rise to many questions. Are extraordinary experiences 
simply generated within the mind according to cultural conditioning? 
Or are systems of belief within different cultures conditioned by an 
agency or agencies responsible for extraordinary experiences? 

One possible answer is that there is a divine control system within 
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the universe that maintains administrative divisions for different 
religions, while tolerating partly independent groups that pursue 
their own agendas. The angels and demons of traditional Christianity 
immediately come to mind. 

Th^Bhdgavata Parana {Srimad-Bhdgavatam 11.14.5-7) explicitly 
refers to a system that provides for many religions. It states: “All of the 
many universal species, along with their respective leaders, appeared 
with different natures and desires generated from the three modes of 
material nature. Therefore, because of the different characteristics of 
the living entities within the universe, there are a great many Vedic 
rituals, mantras, and rewards.” This statement gives a very general 
meaning to the word “Vedic,” which here seems to encompass all 
religions in the universe. 

If the idea of a universal system of beings seems too extravagant, 
we can consider the possibility of explaining different extraordinary 
experiences as internally generated hallucinations. But what is a 
hallucination? 

The psychologist Raymond Moody, M.D., published a study in 
1 C psychologically normal people sought visions of departed rel- 
a ives by gazing into a mirror under carefully controlled circumstan- 
es. he project was inspired by extensive traditions about visions 
uced by gazing into crystals, mirrors, water, and other reflective 
aces. Moody reported that in some cases people had extremely 
visions in which a person—generally a deceased relative—seemed 
o step out of the mirror in solid, 3D form and engage in an extended 
onversation. Hallucinations? Perhaps, but we have much to learn 
a out what hallucinations really are and what causes them. 

c Vaisnavas story of DuhkhiKrsnadasa illustrates how visions 
can contribute to a religious tradition. Very briefly, the story recounts 
ow ^hkhiKrsnadasa found a golden anklet while sweeping a sacred 
area in Vrndavana, Krsna’s traditional birthplace in India. He hid the 
an et, but was later met by an old woman who asked for it, claiming 
t at it had been lost by her daughter. After some conversation, the 
o d woman revealed her beautiful form as Lalita, one of the gopls 
serving Krsna’s eternal consort, Radharani. After Duhkhi Krsnadasa 
gave her the anklet, which turned out to be Radharani’s, Lalita mys¬ 
teriously disappeared. Later, Duhkhi Krsnadasa’s guru received this 
story with skepticism, and in the course of trying to convince him, 
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Duhkhi Krsnadasa again met Lalita. This time, however, he met her 
by entering into her world through meditation. 

Stories of this kind play an important role in many religious tradi¬ 
tions. From a scientific perspective, we have a long way to go before 
we can begin to understand them. 


The Fossil Record 

We now turn from the discussion of present-day phenomena to 
the historical sciences, such as geology and evolutionary biology. It 
is here that some of the greatest conflicts have taken place between 
science and religion. 

In the early nineteenth century, the developing science of geolo¬ 
gy began to reveal a very strange picture of the history of life on the 
earth. In its current form, the story begins with the formation of the 
earth about 4.5 billion years ago. After less than a billion years, life 
appeared in the form of bacteria and algae. This state of affairs per¬ 
sisted until about 500 to 600 million years ago, w'ith the appearance of 
peeuliar marine life forms, such as the Ediacara fauna and the crea¬ 
tures of the Burgess Shale. A wide variety of more familiar marine 
creatures appeared in the subsequent Cambrian period, and life began 
to seriously invade the land in the Devonian, about 400 million years 
ago. There followed the age of Carboniferous coal swamps, the age 
of early reptiles, and then some 150 million years of dinosaurs. After 
the dinosaurs mysteriously died out, the age of mammals prevailed 
for some 65 million years up to the present. Humans of modern form 
appeared at the very end of this period, no more than about 100,000 
years ago. 

This story does not explicitly appear in the sacred books of any 
religion, as far as I am aware. Some Christian creationists deny it 
altogether and advocate a young earth, based on Mosaic chronology, 
which dates the creation of the earth to about 6,000 to 10,000 years 
ago. Other creationists prefer to reconcile the Bible with geology by 
interpreting the days of creation in Genesis as long ages. And some 
propose the existence of races of humans or semi-humans that pre¬ 
ceded the recent appearance of Adam and Eve. 

In Hinduism, the immensity of geological time does not pose a 
problem. Hindu chronology, as defined in the Purdnas, is based on 
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several raajor time intervals similar to those of the geologists. These 
are the divya yuga of 4,320,000 years, the nmnvantara of about 307 

Sava^rr^Tf ui.® 4,320,000,000 years. Astronomer Carl 

great faith^^ ^ ’• religion is the only one of the world’s 

accident tn ii ^''^ich the time scales correspond, no doubt bv 
accident, to those of modern scientific cosmology.” 

of what hanl similarity is accidental or not, the Hindu account 

stol I re?r! . Ihe geological 

Ss w o e -^-ities of su,irhuman 

years Tht Pura^ir T hundreds of millions of 

know iut an to refer to the earth as we 

a higher, celestial reaTm^ intended to refer to 


—' o i ricury 

development o/ufra^ewdinr!* 7h gradual 

lution. I will refer to this briefl^ ° ^ neo-Darwinian theory of evo- 
developed after the second WoTld actually 

genetics and Darwin’s original idear' ^ Mendelian 

chance. In the wolds physics and blind 

tributes the origin of tfnp?"‘'" ^‘^^ard Dawkins, it at- 

pletely devoid of intelligent ^ watchmaker,” com- 

it has been strongly reieetpH t, or purpose. For this reason, 

take it that life was created hv conservative Christians, who 

liberal Protcslants, protSsr^'n “ C^holics and the 

evolution as God’s method of cret"° '‘’e'ng Darwinian 

Darwinian who simply stood h < that God is a strict 

produce worshipers in the full ^ ^^^"^"^‘^ritally and let evolution 

proposing guided evolution inwhitt^T^' compromise by 

ian process in the desired direct S®"tly nudges the Darwin- 

by mainstream science. ^ This, of course, is not accepted 

In principle, there is no re 

not be God’s method of creatb Darwinian evolution could 

theory of evolution itself throws 000 ^^?^'/" practice, however, the 

P t^bstacles against this. Among all 
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Burzyan 


Svarocisa 
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Day of Brahma' 
Night of Brahma 


Comparison 
Between the 
Puranic and 
Geological Time 
Scales —The fine 
bars at the top 
of the left-hand 
column represent 
divisions of the 
Cenozoic era. The 
Mesozoic, Pale¬ 
ozoic, and Vendian 
also have many sub¬ 
divisions (not 
shown). The fine 
bars at the top 
of the right-hand 
column repre¬ 
sent the 27.9 divya 
vugas that have 
elapsed in the 
Vaivasvata man- 
van tara. Each 
manvantara is 
divided into 71 
divya yugas (not 
shown). This day of 
Brahma began with 
the Svayambhuva 
manvantara about 
2 billion years ago, 
and it was preceded 
by the 4.32-billion- 
year night of 
Brahma. As Carl 
Sagan noted, there 
is a remarkable 
similarity between 
these two time 
scales. 
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passed from simpler stages to more n ^ winch the organization of the eye 
derful power of adaptation >elations-the won- 

greatest diff^ulty to the wholftleorv 

"<-ory. (Darwms^orevo,, Trans,maaiion) 


of today’s scientific theories th^ 

IS perhaps the easiest to criov "^I'winian theory of evolution 

Fro » •heorefal sclent,Tie point 

explain in detail how conloTvl?.''™"' * "o' been able to 

eing. The general idea is that brains or eyes come into 

For example, the eye is said t a series of tiny steps, 

spot turns into a pit and thus dp° *ight-sensitive spot. The 

shadowing. The pit doses overToT 

ranslucent skin forms a crnHf- i ^ pinhole camera, and then 
Gradually, features and imnrm collects and focuses light, 

eye of an eagle. cments are added, until we have the 

The problem is that this is • 

asked to accept on faith. It camw^h^^^ ^ story that we are 

theory by calculating a planeta ^ ? ''ciified as we verify Newton’s 

planet actually follows the orbit Th^ observing that the 

the more we study it, the mor^ r^ ^ simply too complex, and 

complex we find it to be. 
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With the recent development of biochemistry, the task of ex¬ 
plaining the origin of complex organs and functions has become even 
more daunting. In Darwin’s day, the living cell seemed to be a simple 
bag of chemicals. Now it is seen to be a high-precision molecular 
machine far more complex than our most advanced computers. 

The biochemist Michael Behe (who is not a creationist) has pub¬ 
lished a book arguing that the findings of biochemistry are extreme¬ 
ly difficult to explain by Darwin’s theory. He points out that even 



Here the structure of a protein molecule in a living cell is represented by an 
arrangement of coils and curved arrows. The intricacy of these molecules and 
the precision of their interactions have caused some biochemists to doubt that 
Darwinian processes could fully account for their origin. 
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Microtubules 


Lysosumes 


In Darwin’s time living cells were re 

could have arisen spontaneously ^ simple bags of chemicals that 
clear that cells contain intricate bioc^ compounds. However, it is now 
machinery may have originated are niachinery. The steps by which this 

no longer justifiable to simply take it fo <^‘fficult to imagine. Thus it is 

from chemicals by physical proces^Pc / that living cells have evolved 

P ocesses. Some important structures of typical plant 
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and animal cells are depicted at left. 
The ribosomes manufacture protein 
molecules by following blueprints 
encoded in messenger RNA. 
Although they appear here as mere 
dots, the ribosomes have a com¬ 
plex structure. The endoplasmic 
reticulum consists of a complex 
of membranes that form internal 
compartments used in the synthesis 
and transport of various compounds 

produced by the cell. The nucleus 

contains the hereditary material, 
DNA, which carries instructions 
for the operation and peipetuation 
of the cellular machinery. Complex 


molecular processes are involved in 


replicating the DNA. The nucleolus 

is a factory for the partial manufac¬ 
ture of ribosomes. The microtubules 
form a complex latticework that 


gives form to the cell and enables it 


to systematically move and change 
shape. Some cells possess cilia, 
whiplike structures that execute a 
swimming stroke through the action 
of an internal arrangement of sliding 
rods. Lysosomes contain enzymes 
that break down unwanted mate¬ 
rial within the cell. The chloroplasts 
found in plant cells are complex 

.homical factories that carry out 


photosynthesis—the storage 
The cellular membrane is eq 


that regulate the passage of 
sors informing the cell of exi 
factories that generate energy --- 
of food molecules. 
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though scientists have taken an interest in the origin of bio-molecular 
systems, nothing has been published in the scientilic literature that 
really comes to grips with how evolution is supposed to work on the 
molecular level. This absence of published work indicates an absence 
of scientific ideas about molecular evolution. 

Of course, one can argue that vague evolutionary stories should 
be accepted if they cannot be decisively disproven. Darwinian evolu¬ 
tion can be shown to work in many simple cases. It is consistent with 
the solidly established theories of physics, and it saves these theories 
from the onslaught of supernatural doctrines of creation. 

The crux of the matter is this; Does everything in nature work 
strictly according to impersonal mathematical laws, or is there a 
spirit-matter interface? If there is, then the drawbacks of Darwinian 
t ®ory may eventually be overcome by reintroducing purpose and 
intelligent design into nature. 


conclusion 


snirit f traditions of personal theism are ruled out by the 

evolvi^ science, they are not refuted decisively by the still- 

ohenn^^ ^ ^^ories of physics. Indeed, even some of the extraordinary 
confir^^r ^ connected with theistic teachings may eventually find 
perplex'^ 'T* P*^y®*cal and biological sciences come to grips with 
unHpret!!^^ of human experience. This may provide the key to 
These d^^ matter interacts with consciousness, 
our ignor may take a great deal of time. At present, 

exnansmif'^T/^ overwhelming, but this is a hopeful sign, since the 
known and^th ^*so expands the boundary between the 

block thp erf ^ ^'^*^riown. The main danger we should avoid is to 
conclusions dth^T"^ knowledge by prematurely imposing final 

sidenfrpi' ' the side of scientific rationalism or from the 

side of religious dogmatism. 
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High Technology and 
The Ground of Being 


I n the United States and the former Soviet Union, scientists com¬ 
peted to perfect optical phase conjugation—a process that can re¬ 
verse the motion of a beam of light, causing an image scrambled by 
an irregular medium (such as frosted glass) to return to its original, 
undistorted form. They hoped to use reversed light beams to focus 
laser weapons on enemy missiles. 

At Syracuse University an eminent physicist appeared before a 
Urge audience. A professor of religion introduced him as the man 
who may save the world from the fragmentation of modern Western 
blinking and bring people to a platform of transcendental wholeness. 

e physicist then began expounding metaphysical ideas based on 
physics and Eastern philosophy. 

Although it may seem surprising, the military research work and 
e university lecture share a common foundation in a fundamental 
eature of the laws of physics. To understand how this is so, let us first 
consider optical phase conjugation. 

I « , ^ application of the technology of optical phase conjugation 
o s ar wars” weapons systems is still in the conceptual stage, but 
e unsciambling of light that has passed through frosted glass has 

actually been demonstrated. 

es thr ^ experiment, light is refiecled from an object and pass- 
plicat°d^^ frosted glass, causing the light beam to distort in a com- 
c way. The beam then reflects from a device called a phase 
b rnirror, which reverses the distorted beam and passes it 

e h frosted glass. When the light enters an observer's 

® Perceives a clear, undistorted image of the original object in- 

^ ^ blur, which he would see if the image were rcflect- 

^ A^ through the glass by an ordinary mirror. 

s the reflected beam leaves the phase conjugate mirror, it has 
the curious properties that (1) it encodes information for the origi- 
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nal image in a distorted, unrecognizable form, and (2) as time pass¬ 
es, the apparently random distortion is reduced, and the information 
contained by the beam becomes clearly manifest. Normally we would 
expect to see just the opposite—a pattern containing meaningful in¬ 
formation will gradually degrade until the information is irretriev¬ 
ably lost. 

According to classical physical theory, however, the laws of phys¬ 
ical dynamics are reversible, and thus it is possible in theory for any 
physical process to run backward and recreate an earlier state of af¬ 
fairs from its later end product. This implies that information is never 
actually lost as a result of physical transformations, and in principle 
it might be possible to again extract the information from the cosmic 
energy background. The restoration of a garbled image by a phase 
conjugate mirror seems to provide an example of this. 

While the phase conjugate mirror example shows an apparent¬ 
ly random pattern being produced by letting an orderly pattern de¬ 
grade by natural processes, random patterns can also be produced 
in other ways. In some techniques of optical phase conjugation, one 
adds to the reflecting beam a predistorted image—of a face, for ex¬ 
ample—that was not present when the beam first passed through the 
clouded glass. As the beam retraces its path, the face undistorts and 
becomes clearly visible (see Figure 1). 

This example of research in optical phase conjugation has bear¬ 
ing on metaphysical questions. Could it be that the universal back¬ 
ground of random electromagnetic noise incorporates patterns that 
are imposed on the physical medium by a transcendental source of 
order, and which are programed to naturally generate orderly forms 
and sequences of events? 


The Implicate Order 

As it turns out, the fact that dispersed information can give rise 
to localized organization has been used as the cornerstone for a com¬ 
prehensive metaphysical world view. This is the theory of the im¬ 
plicate order, devised by David Bohm—the physicist who spoke at 
Syracuse University. 

Bohm generally illustrates his ideas with an apparatus consist¬ 
ing of two concentric cylinders with the space in between filled with a 
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Observer 


Pump Beam 2 



Beam-Splitting 
Mirror 


Distorting 

Medium 


rump beam i 

medium such sending an image through a distorting 

first passes through the distort ^ ^ cloud. Light from the laser (at left) 

mirror (right) information encodfn^th T"’ !" conjugate 

tion. The first pump beam of th h ^ ^ medium’s particular pattern of distor- 
parency of the image to be tra ^ ^ conjugate mirror passes through a trans¬ 
formation encoded in the combined with the distortion in¬ 

beam that moves to the left thr^^ ^°"Jygate mirror. The result is a predistorted 
er side, and carries to the ohsp !• ^ “^'^^cirting medium, emerges on the oth- 
ing transmitted. ^ sharp image of the picture be- 

viscous fluid such as glycerine TfaH 

of the fluid and the oute r ^ of ink is placed on the surface 

drawn out into a lone thin ? *”1 rotated, the drop will be 

If the outer cylinder is th ^ ultimately will become invisible, 

the stretching out of the d^ ^ rotated in the opposite direction, 
the drop will again reversed, and at a certain time 

out and disappear as th r*efly visible. Then it will again stretch 
We can see .hat tfe ‘"e cylinder continues, 

an organized structure—in ?h- of how information for 

persed throughout a physical 

Gdium in an unrecognizable form 














7/ High Technology and the Ground of Being 


95 


and then recovered through a physical transformation that restores 
the original structure. Bohm would say that the dispersed ink drop 
has be-come enfolded in the fluid, and that when it reappears, it has 
become unfolded. 

From this example we can understand Bohms world view by 
two steps. In the first step, we imagine that all phenomena in the uni¬ 
verse are enfolded in an ultimate physical substrate—the ground of 
all being—which Bohm calls the “implicate order.” As processes of 
physical transformation occur in this substrate, successive ^ 
patterns unfold and emerge in explicit form, manifesting the “expli¬ 
cate order” of our ordinary experience. 

The second step in understanding Bohm s world view is to un er 
stand his conception of the implicate order as a unified who ^ 
ing of apparently distinguishable parts. According to Bohm, althoug 
the parts seem distinct, each part is identical with the who e since i 
includes, or “enfolds,” the whole. To Bohm the most important char¬ 
acteristic of ultimate reality is undifferentiated wholeness. Althougn 
he accepts the existence of distinct parts as an aspect of the exp i 
order, he regards it as incorrect to suppose that, on a fun am 
icvel, reality is actually made up of distinct parts. 

The intuitive basis behind this idea of wholeness is t la 
formation is enfolded into a physical system, it tends to ecom 
tributed uniformly throughout the system. „u,rpr. 

For example, when a drop of ink is enfolded into the g y 
'ne, the pattern of ink from which the drop can later be rec 
stretches out over a broad area. If we could somehow remove 
ink from all parts of this pattern except for a small region, 

'vould find that a dim image of the original drop could be restore , 
or unfolded, from the ink in this region alone. Thus, m oi 
^he enfolded drop has been distributed over many i ere 
the glycerine at once. . „ 

This leads to the idea of a continuum in which all pa 
rnanifest in any part are represented equally in all P 

loosely one can say that the whole of the continuum m o 

tinie is present in any small part of the continuum. By mvo m 
turn mechanical undefinability, which holds that a ^ j,g 

electron must be defined simultaneously as a particle an a 
can then leap from this idea to the idea of a unified entity encomp 
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ing all space and time, in which each part not merely represents the 
whole but contains the whole and is thus identical to it. 

This is Bohm’s implicate order. Although it is partly based on 
physics, it also clearly involves ideas that are quite alien to tradition¬ 
al physical science. In fact, Bohm’s implicate order represents an at¬ 
tempt to build a bridge between physics and a metaphysical system 
some call the “perennial philosophy.” 

The essence of the perennial philosophy is that reality consists ol 
a hierarchy of levels ranging from gross matter through mind, intel¬ 
ligence, and ego, and culminating in an all-encompassing transcen¬ 
dent state of absolute oneness. Many cultures have expounded such 
philosophies, and the most highly developed examples include Bud¬ 
dhism, the advaita-veddnta philosophy of India, Sufism, Taoism, and 
Christian mysticism. 


f ough Bohm does not explicitly say so in his books, it is clear 
troni published conversations that he is trying to create a synthesis 
particular form of advaita-veddnta expounded by 
Iv admiit^ Krishnamurti, whose teachings Bohm great- 

ical idea« us Bohm’s implicate order is motivated by metaphys- 
phisS his reasoning about 


orsanize^fn unfolded ’ information can give rise to observable 

Such "T S -d practical exam- 

of the imnlicat ^ conjugate mirr ir. But the idea that the parts 
ral y frZ thfr 'he whole does not arise natu- 

ZSZss of inspiration, and indeed it is very difficult, 

of insight that r ’ ultimately come from? Bohm speaks 

eS?iZat S S 'bought, and that may 

phasizes, however tha7L^^^"^^r^‘"® implicate order. He em- 

tween true and false “insights”? uij,imgui;s 

As we have indicated, Bohm’s ideas come from the Indian philo¬ 
sophical sys o advaita-vedanta, which forms one school of thought 
within a diverse ody of tradition generally known as Hinduism. 
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According to this tradition, transcendental knowledge can be re¬ 
liably attained through the mutual reinforcement of two forms of 
revelation; internal and external. 

The external revelation is expressed in scriptures, orsdstras, which 
descend to the human level through a chain of enlightened beings, an 
which originate from a transcendental, supremely intelligent source. 
The general term for this body of revealed knowledge is Veda. 

The internal revelation is directly transmitted into the conscious 
ness of a spiritual aspirant from the same supreme intelligence that 
introduced the Vedic.sdstra.s into the material realm.Thiscorrespon ' 
lo Bohm’s idea of insight originating from a souice beyond t e imp 
cate order. In the Vedic system, however, this insight is corro ora 
ed by the sdstras, which are directly accessible to the externa 
and senses. By accepting the guidance of the sdstras, a spin ua 
rant is able to discriminate between genuine and spurious 
insight. We suggest that Bohm’s metaphysical system is me 
without some form of explicit external revelation. 

B one is going to seriously seek transcendenta mow ® 

5ihould at least theoretically accept that (1) the 

J^^nlal source of this knowledge is able to communicate with 1 

beings, and (2) records of genuine communications of th 

exist in human society. If this is not so, then one 
Understanding that which lies utterly beyond the grasp 
^nd scnsGs • f* 

One might therefore seriously consider the ^re ^ 
hat a supreme intelligence, known in the West as , ^^anifest 
source of the organized information that gives rise possibility 
'^orld. Bohm, in fact, comes very close to admitting th 
of ^j^^.^‘cnt supreme being. However, m line wi declaring, 

^^^^^^iia-veddnta, he finally turns away from 
here’s nothing we can do with that.’ 


Simultaneous Oneness and 


It 


is interesting to note that the 


vedic 

a 


o note that tne veui^ ^ ^hoi 

. ■ to” a very clear description of Bo m ^ p£ 

at is fully contained in each of its parts. Ironica 


^(^dihitd gives 

that is fully COl.uaiiicu m tav-i. v/x xv.. f — 
buries of prayers to God as a supreme person. 
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He is an undifferentiated entity, as there is no distinction between po¬ 
tency and the possessor thereof. In His work of creation of millions 
of worlds, His potency remains inseparable. All the universes exist in 
Him, and He is present in His fullness in every one of the atoms that 
are scattered throughout the universe, at one and the same time. Such 
is the primeval Lord whom 1 adore (Brahma-sarhhita 5.35). 

One might object that the human mind acting on its own could 
not possibly demonstrate the truth of the personal conception of the 
supreme whole. Therefore, one should adopt a more cautious concep¬ 
tion that is abstract and impersonal. The point can be made, howev¬ 
er, that any conception of the Absolute generated by the finite mind 
is as mundane as any other, including both personal and impersonal 
conceptions. One then may as well forego all metaphysical specula¬ 
tion and restrict one’s attention entirely to the manifest world of in¬ 
teracting material energies. 

But if one does want to introduce ideas about the Absolute de¬ 
rived from revealed knowledge, then the Vedic literatures give con¬ 
crete indication of how direct realization of this knowledge can be 
attained. Although the Supreme Lord is inaccessible to the mundane 
niind, the Lord will reveal Himself to persons who surrender to Him 
and serve Him with love. This, of course, is also a perennial philo¬ 
sophical conclusion. 


Back to Physics 

We have seen that key aspects of Bohm’s world view are based 
mdirectly on traditional sources of revealed transcendental knowl¬ 
edge. One might ask, however, what part of his philosophy of the im¬ 
plicate order can be based exclusively on physical observation and 
theory. 

We suggest that this is limited to the observation that macroscopic 
forms can arise by physical transformations from patterns of minute 
fluctuations that look like random noise. These patterns may appear 
in many forms, ranging from light waves to distributions of nuclear 
magnetic fields. The patterns are not necessarily spread throughout 
all space, but patterns that will later give rise to distinct macroscop¬ 
ic events may coexist in the same volume of space. 

We can use these observations to show another way in which a 
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link can be established between physics and metaphysics. Our pro¬ 
posed link is derived from the Vedic literature Srimad-Bhdgavatam. 
It is the idea that the material creation is brought about and main¬ 
tained through the injection of divinely ordered sound vibrations into 
a primordial material substrate called pradhdna. 

According to this idea, the pradhdna is an eternally existing ener¬ 
gy of the supreme that is capable of manifesting material space and 
time, the material elements, and their various possible combinations. 
Left to itself the pradhdna would manifest none of these things, but 
it does so under the influence of intelligently directed sound vibra¬ 
tions generated by the Supreme Lord. 

Here the word sound is a translation of the Sanskrit word sabda. 
Since the pradhdna is even more subtle than space as we know it, this 
sabda does not refer to ordinary sound, consisting of vibrations prop¬ 
agating through gross matter. We will therefore interpret “sound” 



Figure 2—The creation of space from transcendental sound vibration. Accord¬ 
ing to Vedic literature, transcendental sound vibrations propagating through a 
subtle medium (background) generate universal globes having the properties of 
space as we know it. Similar ideas are being contemplated by architects of the 
grand unified theories of modern physics. 
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here to mean any type of propagating vibration, however subtle, 
and material universes by sound (see Figures 2 

systematic biHd' ^ ^ 8®"®ration of material space and time, (2) the 
the orga^^^ ‘^^terial elements, (3) 

OmLal nh "" and direction of these worlds, 

oftherelati^^n 

tence. Conside material and transcendental levels of exis- 

_arrangement m which pictures are being transmit¬ 
ted through a sheet 
of frosted glass. An 
observer on the re¬ 
ceiving side would 
see successive imag¬ 
es emerging from the 
glass screen, but he 
would not be able to 
see the transmitting 
persons and appara¬ 
tus on the other side. 

Similarly, accord¬ 
ing to the Vedic con¬ 
ception, the material 
energy serves as a veil 
of illusion, or mdyd, 
that prevents living 
beings in the materi¬ 
al realm from direct¬ 
ly perceiving God. 
God is actually in di- 

Figure 3—The generation of matter a j- rect control of the ma- 

Vedic li,e,.,ure, after .he “ terial energy, bu. He 

rated from trarrscenSm,, 8“'- 7"'P“'‘“'"8 

sence,ma..erisa.ra„sto™a,r f" ‘ 

This is reminiscent of modern nh° >s hidden, 

we see a hydrogen atom, which f figure ^^td complex patterns 

allies is represented as a vibrationaTpaUem ^f events seem to un- 

^ o- told simply by ma- 
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terial action and re¬ 
action. 

Let us suppose for 
the moment that or¬ 
ganized wave patterns 
are continually be¬ 
ing injected into the 
known physical contin¬ 
uum from subtler lev¬ 
els of physical reality. 
Such patterns will ap¬ 
pear to be random, es¬ 
pecially if they encode 
information for many 
different macroscopic 
forms and sequences of 
events. For this reason 
they will be difficult to 
distinguish from pure¬ 
ly random patterns by 
experimental obser¬ 
vation. 

Thus much of the 
random noise that sur¬ 
rounds us may consist 
of information for pat¬ 
terns that wilt “unfold” 



Figure 4—The manifestation of organized form 
from intelligently directed wave patterns. In frame 
•1 we see an elastic medium capable of transmitting 
waves (the surface of a pond is an example). The 
wave pattern in frame 1 seems chaotic, but in frame 
2. which shows the wave pattern after a time inter¬ 
val has elapsed, we see that a letter zl has emerged. 
In frame 3, representing a slightly later time, this 
form has disappeared. Still later, in frame 4, a pat¬ 
tern appears representing the symbol Aiim. Actu¬ 
ally, the information for both the A and the Aiim 
was encoded in the wave pattern of frame 1. 


in the future to produce macroscopic results, while the rest consists of 
the “enfolded” or “refolded” remnants of past macroscopic patterns. 
If a pattern of microscopic vibrations does unfold to produce an or¬ 
ganized macroscopic effect, then this will make a very striking im¬ 
pression if it can be observed. 

To indicate the possibilities for such an event, we can give an ex¬ 
ample based on the idea of a wave field. The surface of a pond is a 
simple example of such a field. 

The first frame in Figure 4 shows the wave field in an apparent¬ 
ly chaotic state of motion. However, this pattern of waves contains 
hidden information. The successive frames show the motion of the 
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waves (according to the wave equation) as time passes. In frame 2 
we see that a letter A has appeared in the field. This form quickly 
takes shape and dissipates, and it is replaced in frame 4 by the sim¬ 
ilar rapid appearance and disappearance of the symbol {Aiini). 
Actually the information for both symbols is present in all four 
frames of the figure. 


The Theory of Evolution 

Natural history is an area in which the hypothesis of unfolding 
of subtle information has relevant applications. Since the mid-nine¬ 
teenth century, the prevailing scientific viewpoint has been that the 
origin of living species can be explained by Darwin’s theory of evo¬ 
lution by natural selection and random variation. But there have 
always been prominent dissenters from this view. 

In the nineteenth century Alfred Russell Wallace, the co-inven¬ 
tor of Darwin’s theory, felt that the action of some higher intelligence 
was required to account for such biological phenomena as the human 
brain. A similar point is made by Bohm, who feels that “natural sel¬ 
ection is not the whole story, but rather that evolution is a sign of the 
creative intelligence of matter.” As we have pointed out, Bohm re¬ 
gards this intelligence as emanating either from his implicate order 
or from beyond. 

In the theory of creation by sound vibration that we are consider¬ 
ing here, it is to be expected that the forms of living organisms could 
e.generated or modified through the effects of organized wave pat¬ 
terns transmitted into the physical realm by the supreme intelligent 
emg. This will also be difficult to either demonstrate or disprove em¬ 
pirically, because of the incompleteness of the fossil record and the 
presumed rarity of radical transformations of species. 

When evaluating a possible transformation of this kind, there 
will always be the problem of making sure that the transformation 
is not a result of ordinary physical cause and effect. To do this effec¬ 
tively would require detailed knowledge about the transformation, 
which would be very difficult to obtain. 

Actually both the theory of creation by sound vibration and the 
Darwinian theory of evolution are extremely difficult to test empir¬ 
ically. On the physical level both theories are dealing with phenom- 
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ena that are extremely complex and are not subject to experimental 
manipulation. 

The theory of creation by sound vibration involves transcenden¬ 
tal levels of reality not accessible to the mundane senses, and thus in 
one way it is more unverifiable than the purely physical Darwinian 
theory. However, if a purely physical theory turns out to be empiri¬ 
cally unverifiable, then there is nothing further one can do to be sure 
about it. In contrast, a theory that posits a supreme intelligent being 
opens up the possibility that further knowledge may be gained by in¬ 
ternal and external revelation brought about by the will of that being. 
Of course, the dynamics of obtaining such knowledge are different 
from those of empirical, experimental science and mathematical anal¬ 
ysis. Instead of forcing nature to disclose its secrets, one surrenders 
to the Supreme Lord in a humble spirit and pursues a path of spiri¬ 
tual discipline and divine service. 

This approach to knowledge and to life also constitutes one of 
the great perennial philosophies of mankind, but it has tended to be 
eclipsed in this age of scientific empiricism. To obtain the fruits of 
this path to knowledge, one must be willing to follow it, and one will 
be inclined to do this only if one thinks the world view on which it 
is based might possibly be true. Establishing this possibility consti¬ 
tutes the ultimate justification for constructing theories, such as the 
one considered here, linking physics and metaphysics. 
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I ^ ™cket at near the 

theorvnf^ to earth. According to Einstein’s 

identTcaftL "^t aged as much as his 
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and forth between two m* • ^ a heam of light bounce back 
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to the other and back will complete bounce from one mirror 
the passage of time bv r he the same. So we can measure 

In the graprdistanr"'*"f bounces, 
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so that light moves one unit f\i- ^ ^ is chosen 
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mirrors. We can count nearly 7 complete bounces in this case. This 
means that while an observer standing next to the stationary mirrors 
experiences that 10 units of time have passed, an observer traveling 
with the moving mirrors experiences only 7 units of time. 

This shows how the twin paradox works. The striking thing about 
it is that even though the zigs and zags of the light trapped between 
the moving mirrors seem unequal, an observer moving with the mir¬ 
rors will see them to be the same. For this to be possible, both space 
and time on a moving object must transform in a stiange way. 

Note, by the way, that the horizontal spacing between the two mov¬ 
ing mirrors is shown to be smaller than the spacing between the two 
stationary mirrors. This is an example of how space transforms with 



The Twin Paradox in Einstein’s Theory of Relativity. The time, as measured by 
pulses of light bouncing between mirrors, is greater when the mirrors are sta ion 
ary than it is when they move at close to the speed of light. (See text.) 
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motion. According to Einstein’s theory, a moving object will shrink 
in length by a certain percentage along its line of motion. 

Apart from time dilation caused by motion, Einstein also dis¬ 
cussed tune dilation caused by gravitation. Imagine a beam of light 
moving up from the surface of the earth. According to the laws of 
physics, the light must lose energy as it climbs against the pull of grav- 
ity. he frequency of a beam of light is proportional to its energy. So 
as the light climbs upward, its frequency drops. 

Now suppose the light is coming from the face of a clock situ- 
ate on the earths surface, and that a person in outer space is us¬ 
ing this light to see the clock. A person on earth can observe that for 
every second ticked off by the clock, the light will vibrate through a 
er T cycles. The person observing the clock from out- 

Z vibrates through this many cycles 

m the tune the second hand ticks off one second 

freouenev in outer space, however, the light has a lower 

than his own H ° clock running slower 

Lu”t •“ observer in space, time on earth 

Touter snarr"' emulations show that for a person 

slightly mote slowl* ^ uunli’s surface would seem to pass only 

gravitationa"fiddwmbe'L?ro^^^^^^ 

the event horizon. As Joe Smith ^ ^ iniagmary sphere called 
approaches the obiect in h- ^ watch, 

he won’t notice anvthino passes the event horizon, 

a distance, as Joe apnroach"^ observer watching from 

down. He will never n r ^ event horizon, he will seem to slow 

reach 1:00 p.m. As the^liehT^ 

longer wavelengths Joewhlf^n"^^”® 

Objects with sul e;eml 

These examnle ' h black holes, 

transformata of ^»ows for remarkable 

H !! s =’‘P^rience Brahma's scale 

of time. Here the story, as related in the Srimad-BUgavaam: 
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Taking his own daughter, Revati, Kakudmi went to Lord Biahma in 
Brahmaloka, which is transcendental to the three modes of materid 
nature, and inquired about a husband for her. When Kakudmi amve 
there. Lord Brahma was engaged in hearing musical performances by 
the Gandharvas and had not a moment to talk with him. Therefore a 
kudmi waited, and at the end of the musical performances he offered 
his obeisances to Lord Brahma and thus submitted his long stan ing 
desire. After hearing his words, Lord Brahma, who is most power u , 
laughed loudly and said to Kakudmi, “O King, all those whom you may 
have decided within the core of your heart to accept as your son m 
law have passed away in the course of time. Twenty-seven 
yugas have already passed. Those upon whom you may have cx' 
are now gone, and so are. their sons, grandsons, and other descendants. 
You cannot even hear about their names.' 


One catur-yuga lasts 4,320,000 years. With this inforrnation, we 
can estimate the rate of time dilation on Brahmaloka. t e cone 
given by the Gandharvas took about one hour in Brahma s tme scale 
then that hour must correspond to 27 times 4,320,000 eart 
is interesting that this estimate closely matches one or time 
in another story involving Brahma. -i 

This is the story of the hrahma-vimohana-TUa, t e ewi 
of Brahma by Krsna. Several thousand years ago, rsna 
to the earth as an avatdra and was playing as a young cow er o^ 
tending calves in the forest of Vrndavana (south of present ay 
Delhi). To test Rmna’s potency, Brahma used mystic power to steal 
Krsna’s calves and cowherd boyfriends and hide them m suspen 
animation in a secluded place. He then went away for a year o 
ly time to see what would happen. 

Krsna responded to Brahma’s trick by expan mg , 

identical copies of the calves and boys. So, when Bra ma re 
he saw Krsna playing with the boys and calves just as before^ - 
ma became bewildered. Checking the boys and ca ves e 
den, he found they were indistinguishable from the ones p aying 
with Krsna, and he couldn’t understand how this was possi 
nal-ly Krsna revealed to Brahma that these latter oys an 
Were identical with Himself, and He allowed Brahma to ave a 
vision of the spiritual world. , 

Now, it turns out that even though Brahma was 
earth year, on his time scale only a moment had passe 
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transformations of time take place as one approaches the shell, and 
in the theory of relativity space and time tend to change together. 

In the Mahdbhdrata Narada Muni gives Maharaja Yudhisthira a 
description of the assembly hall of Lord Brahma on Brahmaloka. He 
emphasizes that the structure of this hall is impossible to describe, 
und this seems consistent with the idea that space in Brahmaloka may 
undergo transformations incomprehensible from our earthly stand¬ 
point. Here is his description of Brahma’s hall: 


It is not possible to describe it as it really is, king of the people, for from 
instant to instant it has another indescribable appearance. I know nei¬ 
ther its size nor its structure, Bharata, and never before have 1 seen 
such beauty. The hall is very comfortable, king, neither too cold nor 
too hot; when one enters it, one no longer is hungry, thirsty, or weary. 

It is as though it is made up of many different shapes, all very color¬ 
ful and luminous. No pillars support it. It is etenial and knows of no 
decay. It is self-luminous beyond the moon and sun and the flame- 
crested fire.*^ 

If Strange transformations of space do occur in the region of 
Brahmaloka, then it could be that different scales of distance may be 
appropriate for describing travel to that region. 

Going beyond Brahmaloka, one comes to the shell of the uni¬ 
verse, described in Vedic literature as a region of transition from the 
physical world to the spiritual world. Since the Bhdgavatam regards 
space as we know it as a physical element (called dkdsa, or ether), the 
shell marks the end of distance measurements as we know them, even 
though the thickness of that shell is described in the Bhdgavatam 
in terms of units of distance. This also suggests that different scales 
t^f distance and even different types of distance may be involved in 
^edic cosmology. 

The shell of the universe also marks the end of time as we know 
It- According to the Vedic literature, a liberated soul is able to cross 
the shell of the universe and enter the transcendental region o 
^nikuntha, w^here material time does not exist. Compare this with 
the idea of Joe Smith’s journey through the event horizon of a black 
hole. Just as Joe passes into a region that, for observers outside the 
^vent horizon, is beyond time, the liberated soul passes into a 
•beyond the time of the physical universe. So in a sense the shell o 
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the universe described in the Bhagavatani might be compared to the 
event horizon of a black hole. 

These comparisons between concepts from the Bhdgavatam and 
concepts from modern physics are crude at best and should be re¬ 
garded only as metaphors. But they do indicate that some of the 
strange features of the universe as described in the Vedic literature 
may be no more “far out” than some of the ideas in accepted theo¬ 
ries of modern physics. 
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CONSCIOUSNESS 


Life: Real and Artificial 

I n Santa Fe, New Mexico, a group of scientists, mainly from the Los 
■c National Laboratories, held a conference in 1990 on “Ar- 
ti cial Life. The theme of the conference, which 1 attended, was 
that the essence of life lies not in biological substance but in pat¬ 
terned organization. 

t • valid, the thinking goes, life forms should be able 

T . ^’^'"'^^ves up through many different types of material stuff- 

activ^tv^^ be able to exist as a pattern of electronic 

activity in a computer. 

in their organizers, casually dressed, long-haired men 

life forms early forties, say that artificial, computer-based 

the earth ^ even now—and may evolve to dominate 

birth to silicon t? evolutionary role of man is to give 

him as a orimir Patterns that will eventually look back on 

broad-mindeda fit. H"I 

transcend parochial progress: we should 

whatever form it m ^Pocentrism and welcome advanced life m 
Howev emerge. 

running on a comniiT'^^”*^*']^ scientists doubted whether a program 
losopher Elliott Sohp^"^ ^ properly thought to be alive. Ph*' 
ter simulation of a engineers make a compU' 

the simulation merelv c?’ ^ bridge- 

something about bridgps°T ^ computations tell us 

ulates an organism wp " ^ computer sim- 

something about life ^ Picture in which computations tell us 

Tommaso Toffoii a L'" 

stilute of Technology resn Massachusetts In- 

that simulated peopk were H - lo this argument. Suppose, he said, 

e driving m simulated cars on a simulated 
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When a conscious being is projected into a simulated 
world, simulated death can result in real su ering. 


bridge. If the bridge were to collapse, the people would fall to their 
simulated deaths. f^„nd in 

The patterns in a faithful simulation match the patterns found m 
reality: the simulated people cross the simulated b^i 8® 
people cross a real bridge. And since these patterns, r. o 
posed, are the essence of what is happening, we can t m o 

ulation the same way we think of the original. , cnran 

In principle, then, if a real material scene can ex i i 

a simulation. . ^ fgw 

In practice, of course, present computers, j world, 

processors, are incapable of matching the patterns o future 

, But Toffoli suggested that the powerful 
"ill consist of crystallike arrays of many thousan s 
ture processors, nearly atomic in size, all computing a 

described such computers as ^InJlractine atomic 

Indeed, we might regard matter itself, ‘ ® ^ jg already a 
subunits, as such a computer. According to t i 
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computer simulation running on the “programmable matter” of the 
universe itself. 

Now, if life IS but a computer simulation, a series of computation- 
u^ niust be essentially unreal. Words such as “flower,” 
tf. human are simply names, symbols we attach to pat- 

oHif This, in fact, is the Vedic understanding not 

e u o t e material body. In the Eleventh Canto of Srimad- 
of Uddhava that the gross and subtle forms 

temnrw^^^ ^ have no existence of their own; they are only 

eternally existing substrate of 

reality, called the Absolute Truth. 

is this idea with an example: “Gold exists before it 

have been de^t remains when the products 

various names. ShJitl i the reality while used under 

after it is destroyed ^and \ the universe is created and 

srroyed, and I alone exist while it is maintained....” 

no existence of its^owTwhile 

vealedby somethinopi« • tasts.... Whatever is created and rc- 
Bhdgavatam 11.2819 2^/^ ^ finialely only that other thing.” (Srimad- 

So we can look at thp t 

as patterns in Krsna’s t forms of the material universe 

signed. In essence the^^t^^y various names have been as- 

anga-sakti) are the same^^ Krsna’s material energy {bahir- 

disappear in the circuit ^ P^^terns of electrons that form and 
can view the material f 'v ^ ^°*^Ptiter during a simulation. So we 
and Krena as the ultim^e ultimate computer simulation, 

But seeing the mat ' 

terns doesn’t mean we shT ^ ^^*^^o®sion of flickering pat- 

Bhagavad-gitd (2.20) that th same way. Krsna says in 

nally exists: “For the soul th ^ridividual conscious self, eter- 

come into being, does n 

being. He is unborn, etem *uto being, and will not come into 
slain when the body is slab ” md primeval. He is not 

Tommaso ToffoH’s siini.Uf j 

lack one main element- consr-^"^ simulated bridge 

• consciousness. A series of computations 
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might simulate the changes a person’s body undergoes, including 
those in the brain. But why should patterns of electric current gen¬ 
erate the conscious experience of these changes? 

We may easily imagine that the patterns of current that make up a 
machine’s computations may flow without conscious awareness. This 
suggests that if consciousness of the results of these computations ex¬ 
ists in the computer, this must be due to some element that our un¬ 
derstanding of computers has not yet taken into account. 

Here’s how some might reply: It may be hard to understand how 
patterns of computer states could generate consciousness, but we 
already know that similar patterns generate consciousness in human 
brains. So why can’t this take place in a computer? 

The answer is that we don’t know in any scientific sense that pat¬ 
terns of brain states do generate consciousness. Resolving how such 
patterns might do this in brains would be just as hard as figuring out 
how they might do it in computers. 

Bhagavad-gitd provides a simple solution by postulating that con¬ 
sciousness in the material body is due to the presence of an entity 
fundamentally different from matter. Given the difficulties philoso¬ 
phers and scientists have run into in trying to understand conscious¬ 
ness as patterns of material elements, it is worthwhile thinking about 
this solution. 

If we tentatively adopt this solution, then we may ask: How would 
the nonmaterial conscious entity be linked to the material body? 
We can understand how this link might work by returning to Toffo- 
li’s story of the simulated bridge. 

How could we introduce consciousness into the simulation? One 
way would be to make a “real-time” simulation, one in which the sim¬ 
ulated events take place at the same pace as corresponding events 
in the real world. (One would simply need a computer which is fast 
enough.) Then one could put consciousness into the simulation by 
electronically linking the senses of real, conscious people with the 
simulated senses of the simulated people. The intentions of the con¬ 
scious people would move the bodies of the people in the simulat¬ 
ed world, and the conscious people would have the experiences the 
simulated people would have. 

Far-fetched? Some people in computer science are already work¬ 
ing on it. VPL Research in California is experimenting with “virtual 
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realities” in which a person’s eyes, ears, and one hand are hooked 
up electronically with virtual eyes and ears and a virtual hand in a 
simulated world. The person looks through “eye-phones,” small TV 
screens placed directly in front of his eyes, and sees as though in the 
simulated world. 

A “data-glove” electronically senses his hand movements, and 
another device the sense movements of his head; the resulting data 
control the movements of his simulated hand and head. 

Thus the person experiences the simulated world through a sim¬ 
ulated body, moves about in that body, and handles simulated ob¬ 
jects in that world. 

If it is possible to link human consciousness with an unreal, vir¬ 
tual body in a simulated world, why shouldn’t it be possible to link 
spiritual consciousness with similarly unreal bodies in the “real” ma¬ 
terial world? 

The Vedic philosophy known as Sahkhya describes the work¬ 
ings of such a communications link. The Third Canto of Srimad- 
Bhdgavatam describes Krsna’s material energy as including an ele¬ 
ment called “false ego,” or ahankdra, which serves as the interface 
etween the nonmalerial soul and the material energy. This false 
ego acts like the eyephones and data.gloves that link a human being 
With a computer running a virtual reality program. 

Both the material body as understood in Vedic literature and the 
simulated body in a computer-generated world are merely tempo¬ 
rary patterns in an underlying substrate. But the conscious self—the 
rea essence of the living being—has a substantial reality outside the 

realm of transient patterns. 

In the computer-generated reality this conscious self is a human 
emg not part of the computer system, and in the Vedic philosophy 
t is self is a transcendental entity distinct from matter. 

One lesson we can learn from the thoughts and experiments of 
computer scientists is that such a relationship between the self and the 
material world is possible. And it just might be our actual situation. 
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The Little Man 
In the Brain 


D uring a recent television show entitled “Inside Information,” 
neuroscientist V. S. Ramachandran of the University of Califor¬ 
nia at San Diego made some interesting points about how we see. He 
said that if you ask the man in the street how vision works, he will say 
there is an image on the retina of the eye. The optic nerve faithfully 
transmits this image to a screen in the brain, in what we call the visu¬ 
al cortex. And that image is what you see. 

Ramachandran pointed out that this explanation leads to a logi¬ 
cal fallacy. If you create an image inside the head, then you need an¬ 
other person in the head—a little man in the brain—who looks at that 
image. Then you have to postulate an even smaller person inside his 
head to explain how he sees, and so on, ad infinitum. This is obvious 
nonsense, and Ramachandran said that inside the brain there really is 
no replica of the external world. Rather, there is an abstract, symbolic 
description of that world. Brain scientists are like cryptographers try¬ 
ing to crack the code the brain uses in perceiving its environment. 

So how does perception work? Suppose you are looking at a car 
traveling down a street. You perceive the shape of the car, its color, 
and its motion all at once. You may realize at once that it’s red, that 
it’s a Volkswagen bug, and that it’s slow enough and far enough away 
so you’ll have time to cross the street in front of it. 

Research in brain science shows that the brain houses three sepa¬ 
rate visual systems to see shape, color, and motion. All three systems 
use information coming down the optic nerves from the eyes, but the 
systems are distinct both anatomically and functionally. The systems 
are named after the complex anatomical pathways they occupy in the 
brain. 

The parvo-interblob-pale-stripe system deals with color contrast 
along borders of objects, but not color per se. It responds to the shapes 
of objects, but says nothing about their colors. The blob-thin-stripe- 
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V4 system determines colors and shades of gray, but it has low reso¬ 
lution for shapes. The magno- 4 B-thick-stripe-MT system tells about 
movement and depth, but it's colorblind and doesn t react to station¬ 
ary images.' All three systems work together when you see the Volk¬ 
swagen coming down the street. 

To illustrate how such a visual system works. I’ve devised a simple 
example with computer logic. The figure on the previous page shows 
an “eye” consisting of a vertical plastic tube with ten photoelectric 
cells in a vertical row. The tube has room for one to ten small plastic 
balls. The photoelectric cells detect the balls. Each output wire from 
a photocell is “on” if a ball is present in front of the cell, and “off if 

a ball is not present. . „ 

The ten wires from the cells form a kind of optic nerve. 
This nerve divides into three branches leading to three processing 

systems. . 

The multiple-of-2 system tells whether the number of balls is odd 
or even. It works through logic gates, represented by the gray an 
black triangles. The wires going to the top of a triangle are its mput 
wires, and the wire going down from the triangle s point is its output 
wire. A gray triangle represents a none-gate. Its output wire is on i 
none of its input wires are on, and otherwise it is off. A black tnang e 
represents an all-gate. Its output wire is on if all its input wires are ot^ 
and not otherwise. The gates in the multiple-of-2 system are arranged 
so that the final output wire emerging from the bottom of the system 
is on if the number of balls is even, and off if the number is odd. 

Similarly, the gates in the multiple-of-3 system are arranged so 
that the final output wire is on only if the number of balls is a multi 
pie of 3 (i.e., 3,6, or 9). In the multiple-of-5 system, the output wire 
is on only if the number of balls is a multiple of 5 (i.e., 5 or 10^ 

This network recognizes three distinct features of the number of 
balls. It does this using three distinct subsystems of gates that oper¬ 
ate in parallel, each subsystem using simple logical operations in re¬ 
sponse to binary information (represented by on and off or an 

0). These sub-systems resemble the brain’s subsystems for recogniz¬ 
ing the shape, color, and motion of an image. The brain’s subsystems 
use distinct sets of neurons, which also work with binary information. 
(When a neuron is stimulated, it either fires or it doesn’t, with no 
response in between.) 
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Our example of a computer network gives some idea of how the 
brain can process information with which to respond to its environ¬ 
ment. Data from the senses, encoded as patterns of nerve impulses, 
can travel to a wide variety of brain subsystems, where networks of 
neurons extract various kinds of information. This information can 
then be combined to yield further information, which in turn can be 
used to generate brain output. 

But can this explain how we see? This view of the brain avoids 
an infinite regress of little men looking at screens in one another's 
heads. And it gives us an idea of how the brain can identify complex 
patterns and respond to them. But it tells us nothing about how we 
are aware of a Volkswagen coming down the street. 

Look again at our computer network model. We could easily 
tmild this model out of electrical hardware, and we could hook up 
the output wires from the three subsystems to colored lights labeled 
A i, and 5. Suppose we did this, put 6 balls in the tube, and saw lights 
and 3 turn on, and the light 5 stay off. Would the electrical net¬ 
work be aware that 6 is a multiple of 2 and 3? Is there any reasonable 
basis for saying the network would be aware of anything? 

dnino ^ can fully understand what the network is 

wires anH understand the flows of electrical current within its 
tells IIS n tr.-^ operation of its logic gates. But this understanding 
thing AnH ^ whether or not the network is aware of any- 
conscioiis nf to declare that the network actually is 

why that shouTbe^'"^’ ^ouderstand how or 

comnllteTv networks. Perhaps they are 

When I sec a '^°"^^‘°'^sness. But what about human brains? 

scious exDerienr coming down the street. I’m having a con- 

since other oeonle' directly that this is so. I assume that 

oeriences Can w ®'^dar to me, they too have real conscious ex- 

of neurons in the^mt?^^""^ 

us.nrneZ::ni:r<:;wi::^ 

. '^es. That network would recognize put- 

terns the same way, and we wnnm . .4 . j • . ^ The 

r .L . , ® would understand it the same way. The 

essence of the network lies in the r • .. ^^t in 

in tne pattern of its logic gates, not m 
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the substance making up these gates. But this means we can t under¬ 
stand consciousness in neural networks any better than in electri¬ 
cal networks. 

One might point out that there are more than 10 billion neu¬ 
rons in the cerebral cortex and only a few logic gates in our exam 
pie. Couldn't it be that consciousness emerges from the interaction of 
billions of neurons? Perhaps, but how? With billions of logical units 
in a network, one can certainly handle patterns much more comp ex 
than simple columns of 1 to 10 balls. But this tells us nothing about 

consciousness. , 

One idea is that consciousness may arise at the leve w ere e 
brain organizes information from separate systems, like t ose or 
shape, color, and motion, and integrates it into one unifie gesta 
One problem with this proposal: Does such unification actua y oc 
cur? To write down a lot of information you need many letters, and 
if you code the information in patterns of nerve impulses, you nee 
a lot of neurons to store it. No matter how much you try to romp^^s 
it by careful coding, it remains spread out and not truly un e • ^ 

idea of a unified “gestalt” simply takes us back to the ongina i e 
man who looks at the information and is conscious of it. . . 

The basic fallacy of the little man in the brain argument is a 
assumes implicitly that consciousness can be understoo in p ysica 
terms. One tries to explain consciousness by describing a machine 
that creates a certain display of information. Then one recognizes t 
the mere presence of displayed information fails to account or con 
sciousness of that information. Then one proposes another mec a 
nism to interpret the information and finally generate consciousness. 
When that attempt also fails, one takes refuge in the overw e m 
ing complexity of the brain and says that a consciousness-produc¬ 
ing mechanism must be hidden in there somewhere. we 

do is find it. . r , 

One way to escape from the little man fallacy is to forget about 

consciousness and restrict our attention to the brains data process 
ing. But this leaves a crucial aspect of life permanent y outsi e le 

domain of science. .... 

Another way to escape the fallacy is to consider that consciou^ 

ness just might be due to a nonphysical entity dare we say a sou . 
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that reads the data displays of the brain just as we read the letters 
of a book. 

Although this idea is anathema to scientists who insist that every¬ 
thing must obey known physical laws, it promises to greatly expand 
the frontiers of science. It could very well be true. And to realize its 
potential for enriching our scientific understanding, all we have to 
do is seriously consider it. 

REFERENCE 
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Imitators of Life 

Omni: “So then, aren’t you artificial life guys playing God?” 
Chris Langton: “Well, yeah, in a way I have to admit it.”* 

T he dream of creating life is hard to resist. For many years, artificial 
intelligence seemed a sure way to this goal. Researchers at uni¬ 
versities like MIT would regularly claim that within ten years com¬ 
puters would surpass humans in intelligence. But decades passed, and 
by the 1980s researchers widely conceded that these claims were a bit 
premature. 

Then came artificial life. In 1987 a young scientist named Chris 
Langton, from Los Alamos National Laboratories, put together in 
Santa Fe, New Mexico, the first conference on artificial life. The es¬ 
sence of life, he said, is organization transforming by rules, so we 
can study life effectively through computer simulations. Conference 
speakers offered studies of computer-simulated “organisms and 
“ecosystems.” By the widely publicized second conference, in 1990, 
this new field of scientific study had lots of players. 

Their idea was to aim for realistic goals and not have to backped¬ 
al like their colleagues in artificial intelligence. As artificial life advo¬ 
cate John Nagle put it, “We need to start low. Where do we get off 
trying for human-level capabilities when we can’t even build an ant?”^ 
Of course, ants are formidably complicated. As Nagle admitted, “We 
just don’t know how ants work.”^ 

Yet despite the humble start, artificial lifers seem confident that life 
will one day be embodied in silicon and freed from the constraints of 
carbon-based wetware. Then evolution will speed along, and human 
beings will have to confront their evolutionary successors. 

At the second artificial life conference some speakers gleeful¬ 
ly projected that this might occur within a hundred years. We should 
accept the inevitable, they said, and give up pride in our ephemeral 
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human body. Others expressed reluctance, or even fear. The reasons 
for celebrating the replacement of human beings by machines, said 
conferee Michael Rosenberg, “need to be examined.”'* 

The idea that humans may be replaced by superintelligent ma¬ 
chines is an old one. So instead of trying to analyze the prospects for 
artificial life, let me relate some stories from past history. For this 1 
turn to a treatise on machines in ancient India written by a Sanskrit- 
ist named V. Raghavan.^ 

In Sanskrit a machine is called a yantra. As defined by the Sa- 
maiangana Sutradhara of King Bhoja in the twelfth century, a yantra 
controls and directs, according to a plan, the motions 
mgs t at act each according to its own nature.”* This is close to 
ngton s definition of life. And in ancient and medieval India mech- 
a imi atrons of life were something craftsmen actually built, 
oleasiin'^ °i ^ ^'^t^niata were used for divertissements in royal 
cineelenh^ t k included birds that sang and danced, a dan- 

thepo/fl an^'t^ °^^^®^^*^°^onieters with moving ivory figures, and 

Cfcswer: brZ“‘ -vinlplanets^The ma- 

able wav a materials in a readily understand- 

designed for various kinds 
arately with holes a - ^^*^*'^^dlesefiguresismadeandfittedsep- 
forear“fi“ ‘hat thighs, eyes, neck, hand, wrish 

is mainly wood, but a leatw ““"‘*‘"8 "“d. The material used 

Sion of a human beinit The ‘s Siven to complete the iinpres- 

poles, pins, and strinos attache7f'™T "’“"aged by a system of 
iug into a mirror, playLa iTute h "“"'’oiling each limb. Look- 
give pun, sprinkle water ‘f’“d'‘'’«"'’i"g“ut the hand totouch, 
these figures.”^ ’ obeisance are the acts done by 

may seem less so. TheseLchld'^^'^vf’ machines described 

dent action. ^ robots capable of complex indepen- 

Many stories in Indian ^ 

chine man, that can behave just ^ yantra-purusa, or ma- 

tic Bhaisajya-vastu, for examni ^ ^ human being. In the Buddhis- 

and visits the home of a 

neering. There he meets a mach^Zr"’ T' 

human, until he finds that she ranfo r r?“ 

c cannot speak.* In another account, a 
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robot palace guard stands at the gate with a sword, ready to 
ly and quietly kill thieves who break into the palace at night. e 
even hear of a complete city of mechanical people, presided over 
by an Oz-like human king who manipulates them from a control 

center in his palace. . . 

These stories sound like mere products of the imagination, and 
quite likely this is just what they are. Once one sees a mechanic 
ligure that imitates some human functions, its easy to imagine lo 
bots with human or even superhuman capabilities. This is what mo 
ern advocates of artificial life or artificial intelligence are oing. 
unlike the old Indian storytellers, they are seriously intent on con 
vincing people that human beings are simply machines, awaiting re¬ 
placement by superhuman machines in the future. 

Ancient Indian thinkers compared the body to a mac me. 
they understood that a completely nonmaterial entity wi m 
body—the fivdtmd —animates the body, endowing it wit sen len e 
havior. The link between the fivdtmd and the body was unders oo 
be the Paramatma, a portion of the Supreme that stays wi 
ing being. Thus in Bhagavad-gitd (18.61) Krsna says, T e p 
Lord is situated in everyone’s heart, O Arjuna, and is direcling 

wanderings of all living entities. They are seated in t e o 

machine \yantrd\, made of the material energy. 

We can’t resist mentioning that Raghavan, the aut on y o 
dian yantras, finds the metaphor used in this verse tegre a e 
laments that in other countries machines led to a materia yocu 
civilization but in India they only reinforced the i ® ° ^ 

spirit. Thus, “Even writers who actually dealt with the yantras, 
Somadeva and Bhoja, saw in the machine operated by 
appropriate analogy for the mundane body and ^ 

by the soul.” Or an alternative analogy: “the wonderfu m^amsi 
of the universe, with its constituent elements and planetary systems, 
requiring a divine master to keep it in constant revo ution. 


Sentient Robots 

In ancient India, people entertained ideas 
chanical control systems quite different front our mo ern 
ized devices. Let us examine some of these ideas to see 
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any relevance for modern technological thought. 

It may come as no surprise that control systems in ancient India 
were used in military applications, where competition is always in- 
ense. n the battle between Krsna and Salva, for example, Salva’s 
airplane, flown by Danava soldiers, suddenly became invisible. The 
nique or invisibility seems not to have blocked the transmis- 
and insuUs^^' soldiers could still be heard screaming taunts 

follows: “I quickly laid on an arrow, 
AII u sound, to kill them, and the screeching 

hvth ^ ^ "'ho had been screeching lay dead, killed 

^ Th sunhke arrows that were triggered by sound. 

"Missiles with infrared 

engine.HowdWthey woA?™'’''"'' 

He lol T" the weapons used by 

tawn a™ ^ ' iT 

subtly embodied r ■ They worked through the action of 

from within his mind"H “h'** directly order 

himself to use these weapons- “Ard''"'’t“d” 

face turned to the ea«:t ^ seated on that excellent car with 

and concentrating his soul his body 

all the weapons came and add^ ^1! weapons. And 

‘We are here O illii«:tr- dressing the royal son of Partha, said. 

And bowing urn' ,O “f 

plied unto them savina ‘n m ^hem into his hands and re- 

This sngge:;;rfhe“7' “i: 

They could have been guid hk could have worked, 

trollable mechanisms built to con¬ 
arrows would be examnifc r This would mean that the 

cyborgs, Cybernet rgaltTsmsl'?"' 

chines. But unlike today’s hvnmh^i^T® organisms and ma- 

features of life that go bevIL .",^tical cyborgs, they would have used 

According to BhVvXl k*”/ 

of two components: the gross bodv ^ ^ y of a living being consists 

ether, and the subtle bo^ made i"" ! 

Tu fU 4 - r niind, intelligence, and false ego. 

The fhree components of the subtle body are material elements In- 
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er than the gross matter we perceive with our ordinary senses. The 
jivdtmd interacts directly with the subtle body through the agency of 
the Paramatma. The subtle body in turn interacts with the gross body 
through ether, the finest of the gross elements. 

If this is true, it should be possible to create a technology of arti¬ 
ficial life that directly takes advantage of the properties of the subtle 
body and the jivdtmd. We suggest that this is the kind of technolo¬ 
gy used in the celestial weapons of Krsna and Arjuna. Just as mod¬ 
ern computers make cam-and-gearwheel devices old-fashioned, this 
Vedic technology would leave silicon chips in the dust. Once devel¬ 
oped, it would render gross physical technology—with its imagined 
super-human robots—obsolete. 
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On Mystic Perfections and 
Long-Distance Hypnosis 


11 was 9:00 p.m., April 22,1886. The four researchers—Ochorovvicz, 
Marillier, Janet, and A. T. Myers—crept quietly through the de¬ 
serted streets of Le Havre and took up their stations outside the cot¬ 
tage of Madame B. They waited expectantly. Then it happened. “At 
9:25,” Ochorowicz later wrote, “I saw a shadow appearing at the gar¬ 
den gate: it was she. I hid behind the corner in order to be able to hear 
without being seen.”* 


At first the woman paused at the gate and went back into the gar- 
en. en at 9.30 she hurried out into the street and began to make 
her way unsteadily toward the house of Dr. Gibert. The four research- 
o owed as unobtrusively as possible. They eould see she was ob- 
viously in a somnambulistic state. Finally she reached Gibert’s house. 

e , an lurried from room to room until she found him. 
daml R experiment in long-distance hypnotic influence. Ma- 

ments arr! hypnotized, was the subject of many experi- 

Dhvsician Janet and Dr. Gibert, a prominent 

n f *''h-: physician A. T. My 

« of thfp™ University of Lvov, and M. MarUli- 

er of the French Psychological Society. 

and trv to meniTlf ^*hert remain in his stud) 

see him The cot/ Madame B. to leave her cottage and come 

ther Madame B nf ^ kilometer from his house, and nei- 

, . . ■ ^ •^he people living with her had been tolc 

. Gibeft began issuing his men- 

T hk hmise F w U ■’ ^our she began her jour¬ 

ney to his . F. W. H. Myers wrote that out of twenty-five simUa) 
tests, nineteen were equally successful.- 
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This strange story tells of a kind of venture that meets with dis¬ 
approval both from modern science and from the Vedic literature. 
The reasons tell us something interesting about both. 

Let me begin by discussing how Dr. Gibert’s experiment is seen 
by scientists. 

We rarely hear much about people being able to influence oth¬ 
ers at a distance by mental commands. But many sunilar experiments 
have been performed. Here is another example from the late nine¬ 
teenth century. 

One Dr. Dufay was using hypnosis to treat Madame C. for peri¬ 
odic headaches and sickness that the usual medical treatments had 
failed to relieve. He found he was able to put her to sleep and awak¬ 
en her by mental commands, sometimes at a distance. 

On one occasion when called out of town, he arranged that Ma¬ 
dame C.’s husband telegraph him when one of her headaches began 
and then report any later developments by a second telegram. 

One morning at ten o’clock he received a telegram announcing 
that a headache had begun. So he mentally ordered the woman to 
sleep, and at four o’clock he ordered her to awaken. The husband 
telegraphed that she had gone to sleep at ten a.m. and awakened at 
four. The distance between Dr. Dufay and Madame C. was about 
112 kilometers.^ 

Experiments of this kind fall within a field of study that early 
in the twentieth century was called psychical research and today is 
more often called parapsychology. This field deals with apparent pow¬ 
ers of the human mind that are “paranormal,” or hard to explain us¬ 
ing accepted physical theories. Distant mental influence is a classic 
example of such a power. 

How most scientists view parapsychology was recently summed 
up by Dr. James Alcock of Toronto’s York University in the journal 
Behavioral and Brain Sciences. He wrote: “Although there has been 
over a century of formal empirical inquiry, parapsychologists have 
clearly failed to produce a single reliable demonstration of ‘para¬ 
normal,’ or ‘psi,’ phenomena.... Indeed, parapsychologists have not 
even succeeded in developing a reasonable definition of paranormal 
phenomena that does not involve, or imply, some aspect of mind- 

body dualism.”'* . c * • *u * 

Here Alcock brings up two important points. The first is that 
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paranormal phenomena have not been reliably demonstrated. The 
experiments of Dr. Gibert and Dr. Dusart may indeed seem unre¬ 
liable. They were rather loosely organized and didn't use the strict 
laboratory protocols we expect in scientific work. But many careful¬ 
ly planned tests of distant influence have been performed in labora¬ 
tory settings. 

For example, take the work done in the 1920s by Professor Le¬ 
onid Vasiliev of the University of Leningrad. In one series of tests a 
subject named Fedorova would arrive at Vasiliev’s laboratory at about 
8 p.m. After about twenty minutes of rest and conversation, she would 
lie on a bed in a darkened chamber. She was told to keep squeezing 
a rubber balloon attached to an air tube as long as she was awake, 
and to stop squeezing it when she began to fall asleep. The air tube 
was hooked up to an apparatus in the next room that recorded when 
she would fall asleep and wake up. While in the darkened room, she 
had no further contact with the experimenters 

When Fedorova entered the room, the experimenter who had 
been talking with her would signal a colleague, called the sender, 
w o was waiting two rooms away. The sender would then climb into 
a special lead-lined chamber and open a letter prepared in advance 

nen-r '^e sender, or by the other ex- 

Ln nf ^he sender to do one of three 

fhP Sh- lead-lined chamber and mentally order 

the subject to go to sleep, (2) stand with his head outside the cham- 

nnlll f or (3) stand with his head 

the obtained, here is a list (on 

uL of hk t Ts twenty-nine 

of Ais test. The times are in minutes and seconds. 
tr, «i ^ "t^'ttal commands, the average time for the subject to go 

eep comes to minutes and 24 seconds. In contrast, when com- 
mands were given inside the chamber the time averaged 4 minutes 
and 4^ seconds. When the commands were issued outside the cham¬ 
ber, the time was 4 minutes and 13 seconds. 

It seems the subject was falling asleep faster when a person two 
rooms away was mentally ordering her to do so. 

Vasiliev ran many other carefully organized experiments of this 
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TIME TO GO TO SLEEP 


with mental 

with mental 

without mental 

suggestion 

suggestion 

suggestion 

from inside 

from outside 


chamber 

chamber 

7:10 

5:10 

3:50 

4:15 

1:25 

2:15 

4:20 

3:40 

10:00 

8:10 

3:40 

4:00 

6:10 

3:55 

4:30 

14:10 

3:15 

1:05 

6:10 

3:05 


7:10 

11:00 


6:50 

7:35 


14:00 



4:05 




kind, and he reported similar results. In one successful test, mental 
commands for sleeping and waking were even sent from Sebastopol 
to Leningrad, a distance of 1,700 kilometers. 

Such research, of course, is rejected by scientists like Alcock. The 
methodology, they will argue, is flawed. In Vasiliev’s experiment, nei¬ 
ther the subject nor the persons talking with her should know wheth¬ 
er a command to sleep will be given. But how do we know that this 
condition was met? The experimenter talking with the subject might 
have learned what was in the envelope and cued the subject, either 
deliberately or inadvertently. This might have influenced how fast the 
subject fell asleep. Or the subject might have cheated by pretending 
to doze off faster when the command to sleep was given. 

Many scientists will insist that results such as those of Vasiliev 
must be tossed aside unless the work is iron-clad against fraud. Yet 
many scientific experiments less cautious of fraud are accepted. Why 
the stricter standard for parapsychology? 
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Here we come to Alcock’s second point—that paranormal phe¬ 
nomena imply some kind of mind-body dualism. 

When Vasiliev started his experiments, he argued that distant 
transmission of influences from one person to another must work 
through electromagnetic waves. It must be a kind of radio, in which 
one brain sends signals to another. 

As long as Vasiliev was able to argue this, his research was ac¬ 
cepted and funded in the Soviet Union. But his experimental findings 
^on ruled out the radio hypothesis. For example, with the subject 
Fedorova the average time before sleep was the same whether the 
m^tal commands were sent within the lead-lined chamber or outside 
It. The chamber was designed to block radio waves, but it seemed to 
do nothing to halt mental signals. 

These and other findings convinced Vasiliev that known forms of 
a lant energy were not involved in transmitting mental commands. 

wLTT support for Vasilicv’s work 

the Snvipf Imental influence was officially condemned in 
naturTnll^T fiction about man’s super- 

and nlace P^^'^onicna which, considering the time 

no place, cannot be perceived.”® 

candolLngstLl*^^ reject the idea that the mind 

phenomena mn^t the known laws of physics. To them, such 

cle unless thp tLt^’ °^®^timony is sufficient to establish a mira- 
be more miracuin ^ ‘ts falsehood would 

Since there is nothin endeavors to establish.’” 

as the proper answef fTano scientists still prefer it 

Now turninafrr. j nialous parapsychological data. 

a different outlook on the odd’r^"^^ literature, we find 

According to the Srirriad fi/f' discussing. 

siddhis, or mystic powers 
cy of Krsna, and since all living h “ 
living beings are potentiallv 

ute degree. From the Vedic point ^ "’’al 

and not at all miraculous completely natural 
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“By this perfection one can bring anyone under his control. This 
is a kind of hypnotism which is almost irresistible. Sometimes it is 
found that a yogi who may have attained a little perfection in this 
vasitd mystic power comes out among the people and speaks all sorts 
of nonsense, controls their minds, exploits them, takes their money, 
and then goes away.”* 

This power is similar to the power of distant mental influence 
studied by Vasiliev and others. But here we find that the natural hyp¬ 
notic power they studied can, it seems, be made stronger by appro¬ 
priate techniques of yoga. 

The point that yogis who acquire the vasita siddhi often use it 
to cheat people fits well with at least one idea of modern science. 
Scientists tend to think that people claiming this power are mostly 
cheaters, and the Vedic view agrees. Many psychics use their abil¬ 
ities, alleged or real, to separate foolish people from their money, 
and this gives a bad name both to psychics and to paranormal phe¬ 
nomena in general. 

This brings us to an important Vedic point about the mystic 
siddhis. In the Uddhava-gitasectionofSrimad-Bhdgavatam (11.15.33), 
Krsna says, “Learned e.xperts in devotional service state that the 
mystic perfections of yoga I have mentioned are impediments and 
a waste of time for one practicing the supreme yoga, by which one 
achieves all perfection in life directly from Me.” 

Thus scientists and great devotees both regard mystic siddhis as 
undesirable. Forscientists they distract people from “scientific truth,” 
and for devotees they distract one from the path of service to the 
Supreme Personality of Godhead. 
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Consciousness and 
The “New Physics” 

A lthough quantum mechanics has been around since before World 
War II, many scientists refer to it as the new physics. They sug¬ 
gest that it conveys deep insights into the nature of consciousness, in¬ 
sights that confirm the mystical teachings of yogis and herald a new 
age of enhanced awareness. 

But does quantum mechanics (or QM) truly reveal anything 
about consciousness and its role in nature? A close look at the theo¬ 
ry shows that it doesn’t. Attempts to analyze the role of “the observ¬ 
er” in QM show that the theory is plagued with persistent conceptual 
problems. And when we try to bring consciousness into the picture, 
those problems simply get worse. 

To see why this is so, let’s consider an idealized experiment, the 
simple “delayed-choice split-beam experiment” proposed by physi¬ 
cist John Wheeler. As shown in the figure on the next page, this ex¬ 
periment involves a light source, S, that fires single photons of light 
at a half-silvered mirror, A. This mirror divides the light equally into 
two beams, which then reflect from two fully reflective mirrors, B and 
C. The two beams mix at a second half-silvered mirror, D. 

Two photodetectors, E and F, are mounted on a sliding base so 
they can be placed in position (1) or (2). In position (1) the two de¬ 
tectors respond to the light after the beams mix at D. With strong 
monochromatic light, the detectors seem to register the effects of 
light-wave interference between the two beams. The same thing hap¬ 
pens when the light is so weak that photons emerge from the source 
only one at a time: let many successive photons go through, and one 
photodetector will count significantly more photon hits than the oth¬ 
er. We account for the difference in hitting rates by assuming that 
each photon splits into two waves, which interfere with one anoth¬ 
er at D. 
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When placed in position (2), the two photodetectors reveal a cu¬ 
rious phenomenon. After a photon emerges from the source, either 
E registers a hit or F registers a liit, but not both. So in this arrange¬ 
ment it appears that the photons do not split. Either a photon fol¬ 
lows the right-hand path (SABE) and hits photodetector E, or it fol¬ 
lows the left-hand path (SACF) and hits detector F. We never see 
both E and F responding to the same photon. 

If this is true, it means the photons are arriving one at a lime. 
How then could they build up an interference pattern at D? Inter¬ 
ference requires two waves to interfere, and surely this is not possi¬ 
ble if the photons must approach D one by one, by one path or the 
other. It seems, then, that QM is saying contradictory things about 
how the photons behave. 



The Delayed-Choice Split-Beam Experiment. A pulse of light from S hits half- 
si vere mirror A and splits into two beams, which reflect from fully reflecting 
mirrors B and C. Photodetectors E and F can be placed in position (1) or (2). In 
position (1) they record what happens after the beams recombine at D, a half- 
silvered mirror. In position (2) they record the beams before they reach D. 
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Niels Bohr, a pioneer quantum physicist, resolved that problem 
by saying this: If the detectors are in position (1) they respond only 
to light coming through D, the two beams interfering with one anoth¬ 
er. The detectors don’t tell us that each photon must follow only one 
of the two paths. And if the detectors are in position (2) they block 
the photons from reaching D, and therefore we see no split photons 
interfering. So we can suppose that in arrangement (1) the photon 
seems to split but in arrangement (2) it doesn’t. Bohr concluded that 
whether or not the photon seems to split depends on how we set up 
the observational apparatus. What we are prepared to observe af¬ 
fects what seems to happen. 

Wheeler made Bohr’s interpretation more striking by noting that 
one may position the photodetectors after the photon has left mirror 
A, which splits the beam. We might think that at this point either the 
photon has split or it has followed one of the two paths, through B 
or C. 

According to Wheeler’s analysis, whether we see interference or 
see photons coming on separate paths still depends on the position 
chosen for the photodetectors. 

Does this mean that the photon has split or stayed single as a 
consequence of a choice made later? Wheeler says no. He concludes, 
“No phenomenon is a phenomenon until it is an observed phenom¬ 
enon.” In other words, one can’t say anything about the photon be¬ 
fore the observation, which, so to speak, brings the observed phenom¬ 
enon into existence. Wheeler generalizes on this by saying, “The uni¬ 
verse does not ‘exist, out there.’... It is in some strange sense a par¬ 
ticipatory universe.” 


Introducing Consciousness 

Now, this might seem to tell us something profound about con¬ 
sciousness. It might seem to suggest that consciousness somehow 
plays a crucial role in the phenomena of nature. 

But this is not the case. First of all, what is an “observer” in QM? 
In every case the observer is a physical device. Here the observer is a 
photodetector, which might consist of a photographic plate, an elec¬ 
tronic photocell, or even the retina of someone’s eye. Wheeler’s anal- 
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ysis doesn’t mention whether or not a conscious human being ever 
becomes aware of what the photodetectors are doing. We don’t think 
of a photodetector itself as conscious (even when it is a retina), and 
in analyzing the experiment the idea of consciousness plays no role. 
The strange phenomena predicted by Wheeler’s theory tell us noth¬ 
ing about consciousness. 


Still, some physicists have tried to introduce consciousness into 
their analysis of quantum mechanical experiments. For example, John 
von Neumann suggested that the time when a phenomenon becomes 
an observed phenomenon can be delayed until the experimental data 
is perceived by the “abstract ego” of the human observer. It almost 
seems as though von Neumann's analysis of quantum phenomena 
has led him to posit a nonphysical soul. 

But von Neumann s line of thought requires him to postulate that 
^ position (2) go into a kind of schizoid state in 

th h ^ Furthermore, the brain 

o e uman observer must go into a state in which it registers E fir¬ 
ing but not F, and F firing but not E. 

di«:riic ^,^.*^^^.'^'^^^^i^fnctory state of affairs that Erwin Schrodinger 
rise to^^ h in which quantum phenomena give 

thiunrr^i simultaneously dead and alive. Wheeler avoids 

not brin ^ cutting short his analysis at the photodetectors and 
not ta„g,„8 consciousness into the picture. 

Slinprcrsi.i "'c fry to introduce a universal observer—the 

the Snnpr I Ehagavad-gitdl One might think that since 

at mirror ^P'Seeing, He must know whether the photon splits 
^uanZtocc^h C without splUting. But if 

to the ohse the Supersoul sees must conform 

lectors. Accordtag to QM *’1 P'’J'"'“‘ ‘‘‘=' 

til I j ■ ^ Pficnomenon is not a phenomenon un- 

Z cZ it- If we posit a nonphysical observer 

inf independently of the physical apparatus, we get 

into trouble with the quantum theory. 


^ Deeper Theory of Nature 

So what can we say about quantum mechanics and consciousness? 
Even though QM has an excellent record of accurately predicting cer- 
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tain physical phenomena, it is a physical theory afflicted by serious 
conceptual difficulties. 1 would propose that QM is not a fully cor¬ 
rect description of physical reality, and a better theory may eventu¬ 
ally replace it. Wheeler declares that he is sticking with the standard 
quantum theory because it is “battle-tested.” But classical mechan¬ 
ics is also battle-tested, and in the late nineteenth century many ex¬ 
pert physicists thought it was approaching perfection. Then, in the 
twentieth century, physics was revolutionized, first by relativity the¬ 
ory and then by quantum mechanics. 

A great deal of evidence points to the existence of phenomena 
contrary to what quantum mechanics predicts. For example, many 
experiments show that the will of a human observer can influence 
physical events without the aid of physical actions initiated by the hu¬ 
man body. A group of researchers headed by Robert Jahn of Princ¬ 
eton University has performed many experiments of this kind. The 
findings of this group contradict the predictions of the standard quan¬ 
tum theory, and I can attest from my own analysis that they deserve 
to be taken seriously. 

The Jahn experiments involve small effects observable only by 
careful statistical analysis. Other reported phenomena, however, 
strongly violate the known laws of physics. For example, Ian Steven¬ 
son has accumulated and carefully analyzed a large body of data sug¬ 
gesting that a child will sometimes accurately remember events that 
took place in the life of a particular deceased person. These data are 
consistent with the idea of reincarnation, and by the known laws of 
physics they are unexplainable. Like the Princeton results, they also 
directly involve human consciousness. 

I suggest we look forward to the unfolding of a deeper theory of 
nature, one that goes beyond QM, just as QM goes beyond classical 
physics. Consciousness and phenomena directly involving conscious¬ 
ness should play an integral role in this genuinely new physics. Qnly 
with such a theory shall we truly be able to understand in what sense 
we live in a “participatory universe.” 
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Primordial Alphabet Soup 

"T" *-y years ago whal is arguably the greatest mystery ever 

Iv K scientists the origin of life—seemed virtual- 

mi ic! experiment.” This is how the February 

origin of hfb ' American begins a review of theories ol the 

eo grartnJt^^l^ hy a University of Chica- 

ture of meth^ ^ named Stanley Miller, involved placing a mix- 
and zanninff^t'^and water in a sealed flask 
ontaTnin fn!- ^Parks. The result was a tarry goo 

living oIgSr Ihe proteins found in 

this primordial souTnf^^^ ^ inevitable evolutionary steps from 
organisms. And from biomolecules to the first living 

taught that scienr^ ha . ^ science students have been 

are under the imnrf^c ^ ‘^xp a,ned life’s origin. Indeed, many students 
tube. Unfortunatelv synthesized in a test 

scientists are far fm^ ^ j article in Scientific American points out, 

, R-tofalUomeSrr 

primordial earth would h u argued that the conditions on the 
in. Miller’s theory calls f unsuitable for amino acids to form 

based gases such as meth*^ ^ I’uducing atmosphere rich in hydrogen- 
mosphere,somesav con^ift”^^ ammonia. But the primordial al¬ 
so thaf the raw material ^’^ainlyofnitrogen and carbon dioxide, 

molecules would have be aaiino acids and other small biological 
about what the earth was^rv^ ^^l^ntists can only guess 

they make can agree nr ^ Ulions of years ago, and the guesses 

Let’s suppose, for the^sak^of'^'^*' 

have formed on the prim d‘ ^ ^^^Sument, that amino acids would 
have piled up with other ^ i l^L^ suppose they would 

naturally destroyed nr h; ^ biological molecules without being 
oyed or d,spersed. We’d then run into another prob- 
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lem: Although the rules for chemical bonding may allow simple bio¬ 
logical molecules to form, these same rules don’t guarantee that the 
higher forms of organization found in living organisms will arise. 

We can illustrate this by a simple example. We all know the sto¬ 
ry of the monkeys that randomly hit typewriter keys and by chance 
write Shakespeare’s plays. Monkeys who strike keys completely 
at random are unlikely even to come up with English words, apart 
from short words like is or at. But we can improve on the monkeys’ 


performance by introducing a simple rule. 

Here’s how the rule works. If a monkey has just typed th, we re¬ 
quire that the next letter be fit for an English word including th. For 
example, the next letter might be e, forming the word the, or it might 
be r, since thr appears in throw. But the letter couldn’t be q or .x, since 
thq and thx don’t come up in English words. By this rule, the mon¬ 
key always randomly chooses a letter that in English could follow the 
last two letters he typed. 

Another part of our rule is this; we mstruct the monkey that the 
more often a letter appears in English after the two he has just typed, 
the more he should tend to choose it. For example, e follows th more 
often than r does, so after th the monkey is more likely to choose e 
than r. (We also let the monkey choose spaces, commas, and periods 
along with the twenty-six letters of the alphabet.) 

You can think of this rule as an imitation of chemical bonding. An 
e or r can bond to th, but q or z can’t. Allowing the monkey to type 
sequences of letters by this rule is li ke letting mol¬ 
ecules form in a primordial soup by the rules 
of chemical bonding. I compiled a table of 
allowed three-letter combinations (letter- 
triples) by running an essay of mine, on 
Vedic astronomy, through a computer. 
Then I programmed the computer to gen¬ 
erate sequences of letters 
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according to the resulting rule. I call these sequences of letters “sen¬ 
tences,” even though they’re generally not punctuated properly. 
Here’s an example: 

To the local thers an ut once scorpith esc, ar and astar. The ma, 
wers a godern the sky srittailis othicein volumn of the onsmilky way, 
thears” 


Evolutionists, this seems promising. The computer-monkey is 
coming up with many English words, and some even seem to convey 
a faint glimmer of meaning. One can imagine that in just a few evo¬ 
lutionary steps the computer will begin to express profound thoughts 
with impeccable English grammar. 

But unfortunately if we read a few pages of this stuff we find no 
signs of emerging complex order. We find short English words, often 
re atog to astronomy, since the letter-bonding rule comes from such 
wor s. But there are no signs of the more complex order needed for 
me grammatical expression of thoughts. In the bonding rule, the in- 
orn^ ion or these complex patterns is simply not there. 
nilpQ !!f ^^^mistry puts before us a similar problem. By the 

nitrogen^wlutenH^r'^fof hydrogen, oxygen, carbon, and 
der annr ° amino acids and similar compounds un- 

together^he^h^ conditions. But these rules are not enough to bring 
living cells ^ complex structures found in even the simplest 

into accnnnm generating letter sequences doesn't take 

Many scientistsmutation and natural selection, 
of complex orH ^ P^cess as essential for the development 

zr" ““ 

prii^rdiaUriJl^^a? forming of molecules by chemical bonding in a 
ianevolutionca^lsforaS?e'*'''H''^-^^™ evolution. 

one of the main I i, <• ^^P'^oducingsystem of molecules. Indeed, 

first self-reprodudng?ysS^^^^^^^^ 

orocess^invoMn^^"'^'”^’ ^®*^'‘'oP''oduction is a dauntingly complex 

nucleic acid "Z 

cnc^h a enmniL . f^^™'an evolution Can’t take place until 

h that rnmni Operating, scientists are at a loss to explain 

how that complex system has come about. 
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The only hope has been to suppose that the first self-reproduc¬ 
ing system was much simpler than the simplest of today’s living cells. 
If somehow a single molecule could reproduce itself under suitable 
conditions, then perhaps it could evolve, develop liaisons with oth¬ 
er molecules, and eventually give rise to the kind of organisms that 
exist today. 

One of the most popular scenarios for a self-reproducing mole¬ 
cule has been the so-called “RNA-world.” The idea is that an RNA 
molecule might be able to catalyze its own replication and so be able 
to evolve in a Darwinian manner. It has been shown that RNA mol¬ 


ecules can act as enzymes that act on other RNA molecules. And 
Manfred Eigen of the Max Planck Institute has shown that RNA mol¬ 
ecules reproducing under the influence of modern cellular enzymes 
can undergo a process of Darwinian evolution. 

But the RNA-world models have problems. One is that RNA 
would seem unlikely to form on the prebiotic primordial earth. An¬ 
other is that RNA cannot readily make new copies of itself in the lab¬ 
oratory without a great deal of help from scientists. (For one thing, 
RNA replication calls for pure conditions that can be provided in a 
laboratory but would not be expected in nature.) 

Still, let’s suppose that a self-reproducing molecule (which might 
or might not be RNA) did arise on the primordial earth. What might 
We expect it to evolve into? To gain some insight into this, I intro¬ 


duced evolution into the computer-monkey model. 

Darwinian evolution rests on the idea of survival of the ’ 
or natural selection. So I defined the fitness of a monkey-generated 
“sentence” by looking at how often the letter-triples of that sentence 
appear in English. If a sentence has many frequent triples (like me 
or ing), it has high fitness; if it has few, it has low fitness. So J 
place infrequent or nonexistent triples (like inz) wit , 

(like ing), we inerease the sentence’s fitness. EssenUa y, 
sentence gets to a real English sentence, the more fit it 

I used survival of the fittest to simulate how 
take place in a population of twenty popula- 

For a sentence to “give birth,” I would simp y a ^ 

tion a copy of the sentence that might differ y o”® , ^pj-j-ggpond 

would be the offspring, and the differing letter would correspo 

to a random mutation. 
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I divided time into generations. During each generation, the ten 
fittest sentences in the population would each give birth to ten off¬ 
spring. At the same time, I cruelly killed off the ten sentences of least 
fitness, so that the fit sentences multiplied at the expense of the less 
fit ones. This was survival of the fittest. 

I began with a population of twenty copies of the sentence “go- 
dern the sky srittailis othicein volumn of the onsmilky way,” generat¬ 
ed by the letter-bonding rule. Here is how the fittest sentence in the 
population changed at intervals of 200 generations: 


godern the sky srittailis othicein volumn of the onsmilky way, 
zodur, the sky mriquat isuothyzet, volum, of the oesmilky way, 
zo ur. the sky wriqua. isuothyzed, volums of the oesmilky way. 
zodur. the sky wriqua. invothyzed. volums of the oesmilky way. 

11^^ wriqua, unvothyzed. volums of theboesmilky way. 
e y wriqua, anvothyzed. volums of theboesmilky way. 


it’s not sentence is indeed evolving. But unfortunately 

is simnlv ^uything meaningful. This process of evolution 

lish speech ^ ^ generate the complex patterns of actual Eng- 

exisronTDrimn self-replicating molecules could 

go*^ Nowhere their evolution to 

grow 

evolve into living cells ’ ^ 

molecule’s bondfhoTdTt to^^Ih something to do with how strongly a 
alyze its own replication molecule can cat^ 

Darwinian evolution But the'' fitness may increase through 
ever emerge from fh-' ^ f ^ ^to think that anything will 

of the same type "Modified self-replicating molecules 

ducing molecules will ever eiJr'”" 

ent, such as an elaborate sys^m of r completely diffe 

DNA.RNA. enzymes. 

y, . I -ii . about the origin of life. Rather, 

I m sunply illustrating some of the obstacles that theories of l»’s 
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origin face. We can talk about these obstacles in purely chemical terms. 
Such discussions are necessarily technical. 

So, again, here are the two obstacles we have discussed: (1) Natu¬ 
ral rules for bonding between atoms may give rise to simple biological 
molecules under special circumstances (as in Miller’s experiment), but 
they can’t give rise to the complex structures needed for orgamsms to 
grow and reproduce. (2) If some hypothetical molecules were able to 
jump start their own replication, they might evolve by Danvinian nat¬ 
ural selection and random variation. But no one has given any solid 
reason to suppose they would evolve into anything more than better 
self-replicating molecules. And, of course, it has not been shown that 
prebiotic molecular self-replication could happen. 

In the thirty-eight years since Miller’s famous experiment, scien¬ 
tists have come up with many complicated theories about how life 
might have originated, but they have failed to overcome these and 
other fundamental obstacles. Miller himself tends to disapprove of 
the futile speculations of the theorists. He argues that what the origin- 
of-life field needs is good experiments that actually demonstrate how 
life got started. But such experiments are not easy to devise. “I come 
up with a dozen ideas a day,” Miller says, pausing to reflect, “and I 
usually discard the whole dozen. 
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Was There an Eve? 

I n a 1987 article in the prestigious journal Nature, three biochemists 
pubhshed a study of mitochondrial DNAs from 147 people living 
on hve continents. The biochemists stated, “All these mitochondrial 

900 rutf woman who is postulated to have lived about 

200,^ years ago, probably in Africa.”' 

rican V ^ sensation. The woman was called the Af- 

sinplp ^ ^^^sweek put her on its cover. There she was—the 
single ancestor of all living human beings. 

human ^ population of primitive human beings. But all 

of human deriving from her have perished. For students 

that Asian ^don, one important implication of this finding was 

king ^rectus, including the famous Pe- 

men couldn’t among our ancestors. Those ape 

lived in Asia h f from Eve, it was thought, because they 

^n Asia before 200,000 years ago. 

the energy-makinl^^^ (mtDNA) carries genetic instructions for 
material, it human cells. Unlike other genetic 

no contributionTroII!^lt^ 1° offspring only from the mother, with 
mtDNA makes a si i k ^^l^ker. This means that the descent of 
Computer studbf nn tree that is easy to study, 

the world population'! h sample of 147 people (who represent 
ed into two branches 0°"^ original ancestral trunk divid- 

The rest of the popular ^ ^ Africans descended from one branch, 
the other. The inferen some Africans, descended from 

other analysis of exaa stem was African. In 1991 an- 

firmed this and indicatedth sequences from 189 people con- 

great-grandmother. roughly our ten-thousandth 


148 


15/Was There an Eve? 


149 


The Fall of Eve 

Unfortunately, however. Eve quickly fell down. In 1992 the ge¬ 
neticist Alan Templeton of Washington University stated in the jour¬ 
nal Science, “The inference that the tree of humankind is rooted in 
Africa is not supported by the data.”^ It seems that the African Eve 
theory evolved from errors in computer analysis. 

The ancestral trees had been drawn from mtDNA sequences 
through what is called the principle of parsimony. The figure below 
gives a rough idea of how this was done. To create the figure, I used 
sequences of four letters to stand for the genetic information in mtD¬ 
NA. In (1) 1 started with abed as the original ancestor, and by mak¬ 
ing single changes, or mutations, I produced descendants aved and 
abud. Then from aved I got two more descendants, aven and rved, 
again by single mutations. 

Let’s suppose we are given the sequences aven, rved, and abud 
and we are asked to deduce their ancestry. How would we go about 
this? The method used by the scientists studying mtDNA was to say 
that ancestors and descendants should be as similar as possible. One 
way to measure how similar they are is to count the number of mu¬ 
tations from ancestor to descendant in the tree of descent. A tree with 
few mutations shows high similarity, so it is a good candidate for the 
real ancestral tree. Such a tree is said to be parsimonious. 


aven rved abud 

aven 

rved abud 

aven 

rved abud 

\ / / 

\ 

\ / 

\ 

1 / 
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Examples of Evolutionary Trees. Tree 1 represents the evolution of a gene se¬ 
quence. Each change from one letter to another represents a mutation. Trees 
2 and 3 show other possible evolutionary histories yielding the same results. 
(The bottom row is the gene sequences before evolution; the top is after.) Such 
are the ambiguities involved in figuring out evolutionary histories from existing 
gene sequences. (See text). 
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For example, tree (1) has four mutations, and tree (3) has eight. 
Scientists would argue that (1) is therefore more likely to resemble 
the real ancestral tree. This seems promising, since in this case tree 
(1) is in fact the real tree. But tree (2) requires five mutations, and 
so it is nearly as parsimonious. Yet (2) shows a completely different 
pattern of ancestors. 

The problem with the parsimonious tree method is that in a com¬ 
plex case there are literally millions of trees that are equally parsi¬ 
monious. Searching through them all on a main-frame computer can 
take months. According to Templeton, the original findings on Af¬ 
rican Eve came from computer runs that missed important trees. 
When further runs were made, a tree with African roots turned out 


no more likely than one with European or Asian roots. 

The parsimonious tree method rests on the idea that similar 
organisms should share close common ancestors, and less similar or¬ 
ganisms more distant ones. This idea is the central motivating con¬ 
cept behind the theory of evolution. Since the span of recorded hu- 
man history is too short to show evolutionary changes that mean very 
muc , evolutionists are forced to reconstruct the history of living 

species by comparing likenesses and differences in living and fossil 
organisms. ^ 

For example, man and ape are said to share a close common an- 
ces or ecause man and ape are very similar. In the late nineteenth 
^ntury there was a famous debate between the anatomists Thomas 
uxley and Richard Owen over whether or not human beings were 
cousms of apes. Owen maintained that they weren’t, because a fea- 
^ brain, the hippocampus major, was not found in 

the brains of apes. But Huxley won the debate by showing that apes 
really do have a hippocampus major. Before triumphantly present- 
mg is evidence for this to the British Association of Science, Hux- 
ey a ivri en to his wife, “By next Friday evening they will all be 

convinced that they are monkeys.”^ 


Why Man and Ape Are Similar 

Of course, man and ape really are similar. So if they don’t de¬ 
scend from a close common ancestor, how can one account for this? 
Biblical creationists propose that God created man and ape sepa- 
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rately by divine decree. To many scientists this story seems unsatis^ 
factory. The geneticist Francisco Ayala indicated why in ^ 
of the close iLnesses between human beings and ehimpanzees^He 
remarked, “These creationists are implying God is a cheat mak^ 

ing things look identical when they are not. I 
blLpheLus.- In other words, why would God fake a record of 

of mammals. In all known land mammals the eg j ^ 

gous, or similar in form. Thus all mammals have a 

bone, shin bone, and so on. Now imagine t a an 

comes highly perfected. A genetic engineer Rut would he 

animal with legs suitable for Y^^u^^e^oAheTtandard mammalian 
do this by simply modifying the ^ j 9 ^hy not create 

leg bones to make another typical mammalian leg y^ 

a whole new set of bones suitable ^ answer that God’s 

man engineers might do this, why not God? The ^ wer 

will is inscrutable doesn’t sit well with many ^ ^ g ^ 

I, is certainly not possible to 

the Vedic literature offers an account of th 8 According 

plains the patterns of similarity among living ^ 

tothe 5 n-m«d-B/mg«v«Mm^lm AuApecies, therefore, are 

ification, from an original created g „ Forms sharing 
linked by a family tree of ancestors and tfaS 

similar features inherit those accounts for the like- 

them. So the theory given in the g mmnarable to that 

nesses and differences between species m a way comparable 

of the theory of evolution. neo-Darwinian 

But these two theories are n orimitive one- 

theory of evolution says that species jnore 

celled organisms and gradually deve op Rrahma the origi- 

complex*.n contrast, the f called 

nal created being, ■= him These in turn produced genera- 

prajd-patis, who are inferio _ animals, and human be- 

tions of lesser bein^ “ ““,he/„yn%ir ot down, these successive 
mgs as we know them. From P! , ,„reduction. 

generations generally came into being by sexual p 
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The theory of evolution says that species have emerged by muta¬ 
tion and natural selection, with no intelligent guidance. But the Bhd- 
gavatam maintains that the entire process of generating species is 
planned in detail by God. 


Intelligent Designer 

This point brings us back to the question why species should be 
linked by patterns of homology. 

Several points can be made. The first is that a genetic engineer 
designing one special-purpose mammal might find it convenient to in¬ 
troduce one special design. But if he wanted to create an entire eco¬ 


system of interacting organisms, he might want to do it with a general 

scherne in which he could produce different types of organisms by 

mo rfying standard plans. So a standard mammalian plan could be 

use as t e starting point for producing various mammals, and sim- 

ar plans could be used for birds, fish, and so on. It would be most 

these plans into a parsimonious tree to make 
snort the design work needed. 

evoInhnn^K/f °y®^t:ome one of the drawbacks of the theory of 
lutionist*: ii organisms have complex structures that evo- 

selection ^ accounting for by mutations and natural 

these stnirti intermediate forms linking organisms that have 

towhat “> convincing possibilities 

asyt be. But the structures are 

easy to amount for if we posit an intelligent designer 

er Drommf a' the problem of writing comput- 

ta^e an o done'^ PtogtatMer will often write a new program by tak- 

up producing a fa^^‘,refof “ "'•'ile, he winds 

to (JO from nr ^ ^ Programs. But the changes required 

the kind you’d beSy to“getirr” T T™ 

with mutations and ’by ^ndoraly zapping the first program 

the required way. ® ® ‘ ” fogram that operates m 

The point could be made, however, that a finite human engineer 
may effic^nt design methods but God is unlimited and does 
not need them, hy then should He use them? We can’t second guess 
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God, but a possible answer is waiting for us to consider in the BMga- 
vatam (2.1.36). There Krsna, the Supreme Personality of Godhead, 
is celebrated as the topmost artist: 

VarieliK of birds are indications of His masterful artistic sense. Mann 
the father of mankind, is the emblem of His standard mtelljgence, md 
humanity is His residence. The celestial species o unian ’ 
the Gandharvas, Vidyadharas, Caranas, and Apsaras, all repr^en H 
musical rhythm, and the demoniac soldiers are representations of His 

wonderful prowess. 

Orderly patterns of design are also natural in 
as Bach dexterously combines and modifies different tl>=m« tn tas 
fugues, so the Supreme Artist may orchestrate the worif “ 

way that shows order, parsimony, and luxuriant nove y orocre- 
patterns of parsimonious change follow natur y ro . . 

ation of species. The novelty flows from Kfsna’s creative mleUtgence 
and cannot be accounted for by neo-Darwinian t eory. 

Subtle Energies 

This brings us to out last point. The life 

Brahma include many species nnknown to us. nf subtle 

beginning with Brahma himself, have bodies ^ ^ ' 

types of Lergy distinct from the energies smdted 

iS Mann, the Gandharvas, and the Vidyadharas are examples of 

'“'we'mfyspeakoftheenergiesstudiedbymodernphyste^ 

matter. The b^es of ordinary 

all made of this type of matter. If they have descend^ S 

with bodies made of subUe energy, then there must Im ^ o' 

transformation whereby gross forms are generated from subtle. 

a process, the Bhdguvamm j makes 

So the Bhagava,am^n»u^ ^ fbul exist subtly embod- 

and (2) there should be a any empirical evi- 

tie form. It would be interesting to see it tn y 

dence that might corroborate these pre ic ions 
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The Seeds of Reason 


I n the mid-nineteenth century Charles Darwin corresponded regu¬ 
larly with Asa Gray, a Harvard professor of botany who was an 
evangelical Christian. Gray was dedicated to scientific empiricism, 
but in those days he opposed the idea of the evolutionary transfor¬ 
mation of species. He held the traditional view that God had individ¬ 
ually designed and created the bodily forms of living organisms. 

For some time, Darwin tried to break down Gray’s resistance. 
For example, in 1860 Darwin wrote to Gray: 

I see a bird which I want for food, take my gun and kill it. I do this de¬ 
signedly. An innocent and good man stands undfer a tree and is killed by 
a flash of lightning. Do you believe (and I really should like to hear) that 
God designedly killed this man? Many or most persons do believe this; 

I can’t and don’t. If you believe so, do you believe that when a swallow 
snaps up a gnat, that God designed that that particular swallow should 
snap up that particular gnat at that particular instant? I believe that 
man and the^nat are in the same predicament. If the death of neither 
man nor gnat are designed, I see no good reason to believe that their 
first birth or production should be necessarily designed.' 

Gray was quickly persuaded by Darwin's thesis that species evolve, 
but in spite of many powerful arguments like this one, he stuck to the 
idea of divine design. He would argue that species might evolve by 
Darwin’s process of natural selection but God must somehow guide 
the process. In fact, even Darwin himself was swayed by Gray’s ar¬ 
guments. Once he reprinted one of Gray’s reviews of his theory at 
his own expense, and across the top he printed the slogan “Natural 
Selection not Inconsistent with Natural Theology.” 
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Guided Evolution Rejected 

Darwin soon rejected Gray’s method of harmonizing evolution 
with theology, and so did many mainstream Christian scientists. As 
David Livingstone put it in his history of the Christian response to 
Darwinism, “Christians were soon to abandon this version [of Asa 
Gray] in favor of a more holistic design located in the regularity of 
natural law.”’ In other words, instead of guiding nature organism by 
organism to bring forth specific designs, God designed the laws of 
physics in such a way that all organisms would emerge automatical¬ 
ly by Darwinian evolution. 

The reason for abandoning Gray’s guided evolution is this: The 
laws of physics (in Darwin’s time and now) do not allow for some 
nonphysical agent to manipulate the course of events. Therefore, if 
God were to guide the natural processes to come up with particular 
species one by one. He would violate the laws of physics. 

Gray argued in favor of evolution by saying, “If the alternative 
be the immediate origination out of nothing, or out of the soil, of the 
human form with all its actual marks, there can be no doubt which 
side a scientific man will take.”^ The scientist wUl certainly prefer a 
process of evolution that follows the course of nature. But if occa¬ 
sional big violations of the laws of physics are to be rejected, why 
accept large numbers of small violations? Thus the scientist who ac¬ 
cepts Gray’s argument for evolution is likely to opt eventually for a 
fully naturalistic evolutionary process that does not violate the laws 
of physics at all. 

For Christian theologians, this choice is not hard to justify. This 
was demonstrated by George Frederick Wright, a geologist, evan¬ 
gelical minister, and friend of Asa Gray. Wright rejected guided evo¬ 
lution, and he used the doctrines of Calvinism to argue that God is 
concerned only with the ultimate cause of creation—the laws of na¬ 
ture. Wright was able to satisfy physical scientists and Darwinian, 
evolutionists by asserting that Darwinism was “the Calvinistic inter¬ 
pretation of nature.” 


Creative Seeds 

Of course, the real laws of nature may differ from the laws of phys¬ 
ics. In Chapter 3 I pointed out that the Vedic literature clearly sup- 
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ports this view. Since no scientist has ever shown that a 
nomena obey known physical laws, students of science an 
might be wise to seek alternatives to using physics as t e .. 

demanding God's role in nature. I would iherefore lUte o descr.be 
in more detail the Vedic version of the creation o ivmg p 
To do this, let me return to another topic «|ff 
ter 3-Saint Augustine’s idea of “seed principles^ e fationes 

gustine, at the moment of creation God seeds pro- 

seminales, or “rational seeds.” In due course ’ f „nfoldine. The 

duced the forms of living beings by a natural process senses but 

rational seeds cannot be directly perceived by hum ^ 

each seed contains the potential for "^"f^XIcopieSou. 
form. According to the Catholic philosop Christian scripture 
the idea of the rational seeds did not come 
or tradition. Augustine got the idea from the pagan phii P 

Plotinus, and ultimately it came ^'■°"^,^'j^ ‘^fQj.eshadowsthemod- 

Somescientistssay that Augustine s development of species 

ern idea that the laws of • _t:sts suggL that the phys- 

mrough Darwinian evolution. These i^ciples” of creation, 

ical laws can thereby be regarded as Augustine’s 

This is certainly no. what Augustine had tn ® divine 

idea does turn on. to be strikingly sim.lar to the concept 

creation presented in the Vedic about creation 

According to the Vedic conception, .. 
by investing His potency in seed on ihQ-Srimad-Bha- 

trated by the following passage from a leci 
gavatam given by Srila Prabhupada in 

in a seed. Bijarh mam 

Krsna’s energy is so powerful that He puts the is coming out, 

sarva-bhutdndm, Krsna says. Bija means see . manufactured under My su- 
being manifested, I am the seed.” This means, grain, like a mustard 

pervision.” Just find the seed of a banyan tree. „me out. Unless the ener- 
seed. But ,„u sow the seed, and a gigantic tree w,ll come 
getic tree is there within the seed, how does it co 

• / thp hlias or creative seeds. 

Like Augustine’s rationes sennnales, tne o j jhis is 

are placed within matter at the y^hich says that the 

described in the Sritnad-Bhdgavatam • 
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Supreme Personality of Godhead (Maha-Visnu) impregnates the 
womb of material nature. Nature then delivers the sum total of cos¬ 
mic intelligence. This cosmic intelligence includes specific informa¬ 
tion defining the karmic destiny of the conditioned souls. 

Initially material nature is in a quiescent state, called pradhdna. 
At the moment of creation, Maha-Visnu injects into the pradhdna 
innumerable conditioned souls, along with seed information defin¬ 
ing their karma. This information guides transformations of mate¬ 
rial nature which give rise to the bodily forms and situations of the 
conditioned souls. 


Subtle Forms of Energy 

A crucial difference between this model of creation and modern 
evolutionary theories is that the injected seed information involves 
specific details for individuals. Rather than compare this information 
to the laws of physics, we could better compare it to the software of 
a virtual-reality system. When virtual-reality software is inserted into 
asmt^able computer, the computer generates illusory bodily forms, 
w ic the players in the virtual-reality game experience as real. The 
inte igent design of the software by the computer programmer cor¬ 
responds to the intelligent design of the seed information by Maha- 
Visnu. 

. argue that a computer contains complex electron¬ 

ic circuits designed to run its software but in nature we find nothing 
ut ran^^omly moving atoms and subatomic particles. If “seed infor- 

injected into nature, how would it be able to generate 
the bodily forms of living organisms? 

This question is not answered by Augustine’s sketchy theory of 
thera/ione.5emma/e5.TheVedicliterature,however,givesananswer. 
Just as gross physical seeds are always produced and disseminated by 
living organisms, so the seed information injected by Maha-Visnu is 
always controlled and manipulated by living beings. 

In the Brahma-samhitd, Chapter 5, texts 7-10, it is said that the 
impregnating glance of Maha-Visnu becomes manifest in the ma¬ 
terial world as a being named Sambhu. The conceiving potency of 
nature, known as Maya, likewise appears from Rama Devi, the eter¬ 
nal consort of Visnu. From the union of Sambhu and Maya, innu- 
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merable living beings are generated through sexu^ forms 

The bodies of these beings are made of spiritua ^ su 
of energy unknown to modern physics. The gross physical bod^s ot 

our experience are generated from subtle living ^ 

accionof gross a„dsub.le£o™sofe„erg.T^^^ 

life forms are generated from seeds by a p 
subtle forms giving rise to ^ 

Asa Gray and George Frederick W g nature, 

be the work of God but it should not vio ^ „ these two re- 

We can see that the Vedic spiritual andsub- 

quirements. It does so, however, by speaking P of 

tie phenomena in nature that are comp e e > 
niodern physical science. 

A Deeper View of Cause and Effect 

to Darwin’s questions 

The Vedic account also provides an . • g karmic re- 

about design in nature. The Padma Parana within the heart, 

actions to activities exist in the form o see s these seeds 

or subtle mind, of an individual.' In due course of t.me, 

fructify in the form of specific lining strikes Darwin’s 

This is the Vedic explanation of wny ug ^ ^ ^ lightning 
“innocent and good man” standing benea Qod; it comes na- 
stroke is not delivered whimsically by a wra system 

turally as a reaction to the man’s past ^ the explicit pur- 

that brings about this reaction is designed g^al 

pose of administering divine justice, b ,, also have souls, and 

lows is part ofthe divine plan. Gnats an swa ^ ^j-g designed to 

the experiences they undergo in the ^^j^gdousness. 
bring about progressive evolution of utdna stroke consist of 

The karmic seeds culminating in t e ^ body iu the pro- 
subtle energy. They are transferred from manifest their effects 
cess of transmigration of the soul, a vvithin nature. Accord- 

through complex control systems operating directed by living 
Ing to Vedic literature, these control under the super- 

beings known as demigods, and ultimate y 

vision of the Supreme Personality of Go ea to.give an 

Darwin’s theory of evolution can be seen 
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alternative to the idea of whimsical, sudden creation by divine fiat. 
The theory attempted to explain the origin of species rationally in 
terms of a natural process of cause and effect. According to the 
Vedic literature there is indeed a rational process of creation. But it 
involves concepts and categories of being that go far beyond the 
limits of present-day science. 
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Cross-Cultural Traces 
Of Vedic Civilization 

T he ancient Greek writer Aratos tells the followingstory about the 
constellation Virgo, or the virgin. Virgo, he says, may have be¬ 
longed to the star race, the forefathers of the ancient stars. In pri¬ 
meval times, in the golden age, she lived among mankind as Justice 
personified and would exhort people to adhere to the truth. At this 
time people lived peacefully, without hypocrisy or quarrel. Later, in 
the age of silver, she hid herself in the mountains, but occasionally 
she came down to berate people for their evil ways. Finally the age of 
bronze came. People invented the sword, and “they tasted the meat 
of cows, the first who did it.” At this point Virgo “flew away to the 
sphere”; that is, she departed for the celestial realm.' 

Vedic literature of India gives an elaborate description of 
he universe as a cosmos—a harmonious, ordered system created ac¬ 
cording to an intelligent plan as a habitation for living beings. The 
modern view of the universe is so different from the Vedic view that 
the latter is presently difficult to comprehend. In ancient times, how¬ 
ever, cosmologies similar to the Vedic system were widespread among 
peop e all over the world. Educated people of today tend to imme¬ 
diately dismiss these systems of thought as mythology, pointing to 
t eir diversity and their strange ideas as proof that they are all sim¬ 
ply products of the imagination. 

If we do this, however, we may be overlooking important infor¬ 
mation that could shed light on the vast forgotten period that pre¬ 
cedes the brief span of recorded human history. There is certainly 
much evidence of independent storytelling in the traditions of var¬ 
ious cultures, but there are also many common themes. Some of 
these themes are found m highly developed form in the Vedic liter¬ 
ature. Their presence in cultures throughout the world is consistent 
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with the idea that in the distant past, Vedic culture exerted world¬ 
wide influence. 

In this article we will ^ve some examples of Vedic ideas con¬ 
cerning time and human longevity that appear repeatedly in differ¬ 
ent traditions. First we will examine some of these ideas, and then 
we will discuss some questions about what they imply and how they 
should be interpreted. 

In the Vedic literature time is regarded as a manifestation of 
Krsna, the Supreme Being. As such, time is a controlling force that 
regulates the lives of living beings in accordance with a cosmic plan. 
This plan involves repeating cycles of creation and destruction of 
varying durations. The smallest and most important of these repeat¬ 
ing cycles consists of four yugas, or ages, called Satya, Treta, 
para, and Kali. In these successive ages mankind gradually descends 
from a high spiritual platform to a degraded state. Then, with the be¬ 
ginning of a new Satya-yuga, the original state of purity is restored, 
and the cycle begins again. 

The story of Virgo illustrates that in the ancient Mediterranean 
world there was widespread belief in a similar succession of four 
ages, known there as the ages of gold, silver, bronze, and iron, n t is 
system humanity also starts out in the first age in an ^vanced state 
of consciousness and gradually becomes degraded, ere a so, 
progressive developments in human society are not simp y evo 
by physical processes, but are superintended by a higher controllmg 

intelligence. . . 

It is noteworthy that Aratos’ story specifies the eating of cows 
as a sinful act that cut mankind off from direct contact with celes¬ 
tial beings. This detail fits in nicely with the ancient Indian tradi ions 
of cow protection, but it is unexpected in the context o ree or 

European culture. , . , . 

One explanation for similarities between ideas found in differ- 

enl cultures is that people everywhere have essenUally the same^y- 
chological makeup, and so they tend to come up mde|mndent^ w h 
similar notions. However, details such as the pomt about cow-kill- 
ing suggest that we are dealing here with common traditions rather 

than independent inventions. fr,„nH 

Another example of similarities between cultures can be found 

Anotner exa p America The Sioux Indians say that 

among the natives of North America. 
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their ancestors were visited by a celestial woman who gave them their 
system of religion. She pointed out to them that there are four ages, 
and that there is a sacred buffalo that loses one leg during each 
age. At present we are in the last age, an age of degradation, and the 
buffalo has one leg.^ 

This story is a close parallel to the account in the Srirnad-Bhd- 
gavatam of the encounter between Maharaja Pariksit and the bull of 
Dharma. There, Dharma is said to lose one leg with each successive 
yuga, leaving it with one leg in the present Age of Kali. 

According to the Vedic system, the lengths of the Satya, Treta, 
Dvapara, and Kali yugas are 4,3,2, and 1 times an interval of 432,000 
years. Within these immense periods of time the human life span de¬ 
creases from 100,000 years in the Satya-yuga to 10,000 years in the 
Treta-yuga, 1,000 years in the Dvapara-yuga, and finally 100 years 
in the Kali-yuga. 


Of course, this idea is strongly at odds with the modern evolution¬ 
ary view of the past. In the ancient Mediterrijinean world, however, it 
was widely believed that human history had extended over extreme- 
y ong periods of time. For example, according to old historical re- 
COT s, orphyry (c. 300 A.D.) said that Callisthenes, a companion of 
exander m the Persian war, dispatched to Aristotle Babylonian re- 
cor s of eclipses and that these records covered 31,000 years. Like¬ 
wise, ambheus (fourth century) said on the authority of the ancient 

that the Assyrians had made obser¬ 
vations for 270,000 years and had kept records of the return of all 
seven planets to the same position.^ Finally, the Babylonian histori- 

fh R 432,000 years to the total span of the reigns of 

the Babylonian kings before the Flood.^ 

We do not vdsh to suggest that these statements are true (or that 
they are a se). The point here is that people in the old Mediterra¬ 
nean civilization evidently had a much different view of the past than 
the donimant view today. And this view was broadly consistent with 

Although the Bible is well known for advocating a very short 
time-span for uman history, it is interesting to note that it contains 
information indicating that people at one time lived for about 1,000 
years. In the Old Testament the following ages are listed for people 
living before the Biblical Flood: Adam, 930; Seth, 912; Enos, 905; 
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Kenan, 910; Mahaleel, 895; Jared, 962; Enoch, 365; Methuselah, 969; 
Lamech, 777; and Noah, 950. If we exclude Enoch (who was said to 
have been taken up to heaven in his own body), these persons live 

an average of 912 years.'’ , 

After the Flood, however, the Mowing ages were recorded: 
Shem, 600; Arphachshad, 438; Salah, 433; Eber, 464; Plelg, 239; Reu, 
239; Serug, 230; Nahor, 148; Terah, 205; Abraham, 175; Isaac 1 ; 
Job, 210; Jacob, 147; Levi, 137; Kohath, 133; Amaram, 

120; and Joshua, 110. These ages show a gradual decline to about 
years, similar to what must have happened after the beginnmg o i 


yuga, according to the Vedic system. ic 

Here we should mention in passing that the Biblical Flood is 

traditionally said to have taken place in the secon or ir 
nium B.C., and the traditional date in India for the be^nning of Kah- 
yuga is February 18,3102 B.C. This very date is cited as the tune of 
the Flood in various Persian, Islarmc, and E^iropean ^ 
the sb(th to the fourteenth centuries A.D.* How i ® ™ 
ern Flood come to be associated with the start o a -y g • 
only comment we can make is that this story shows o 

really know about the past. __... 

In support of the Biblical story of very long hum . P 
in ancient Les, the Roman historian Flavius Josephus cited ma y 
historical works that were available in his time. 


Now when Noah had lived 350 years after the Flood ^ 

happily, he died, having the number of 950 years, u 

comparing the lives of the ancients attain so long a 

of our lives at present an argument that neither am m y 

durationoflifL..NowIhaveforwitnessestowhatIhav^^^^^^^^^^ 

that have written Antiquities, both among the ree 

for even Manetho, who wrote the Egyptian history, ’ ^ 

collected the Chaldean monuments, and Mochus, 

relate that the ancients lived a thousand years, 
let everyone look upon them as he sees fit. 

Unfortunately, practically none of we know 

Josephus are still existing, and this again 





166 GOD & SCIENCE: Divine Causation and the Laws of Nature 


of the past. But in existing Norse sagas it is said that people in an¬ 
cient times lived for many centuries. In addition, the Norse sagas de¬ 
scribe a progression of ages, including an age of peace, an age when 
different social orders were introduced, an age of increasing vio¬ 
lence, and a degraded “knife-age and axe-age with cloven shields.”^ 
The latter is followed by a period of annihilation, called Ragnarok, 
after which the world is restored to goodness. 

The Norse Ragnarok involves the destruction of the earth and 
the abodes of the Norse demigods (called Asgard), and thus it cor¬ 
responds in Vedic chronology to the annihilation of the three worlds 
that follows 1,000 yuga cycles, or one day of Brahma. It is said that 
dunng Ragnarok the world is destroyed with flames by a being named 
Surt, who lives beneath the lower world (appropriately called Hel) 
^d was involved in the world’s creation. By comparison, the Sriniud' 
aga\atam (3.11.30) states that at the end of Brahma’s day, “the 
devastation takes place due to the fire emanating from the mouth 
Sahkarsana is a plenary expansion of Krsna who is 

^ ^ of the universe” {Srimad-Bhdgavatam 3.8.3), 

beneath the lower planetary systems. 

moiri • ^ ni«tny similarities between the Norse and Vedic cos- 
ence f thaf also^reat differences. One key differ- 

within th ^ ^^^f^^ad-Bhdgavatam, all beings and phenomena 

of Krsnaclearly understood as part of the divine plan 

Norse Personality of Godhead. In contrast, in the 

purnose of thp conspicuously absent, and the origin and 

Surt in oartin ^ in the cosmic drama are very obscure. 

dei evented’ ‘ ^ and motives are un¬ 

clear even to experts m the Norse literature^ 

can on?coiclude*thauhfi'^^^^ “ different societies, hoW 

Perhaos thev ^ derive from an ancient Vedic civilization • 

thev dLcend frn ^ ^ many places independently, or perhaps 

rail VeHir iT Unknown culture that is also ancestral to what 

SahkarsanT parallels between the accounts of Surt 

and San . na may be coincidental, or perhaps the Vedic account 
derives from a story similar to that of Surt 

Our answer to this question is that available empirical evidence 
will not e su ^nt to prove the hypothesis of descent from an an¬ 
cient Vedic cu ure, or all empirical evidence is imperfect and sub- 
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ject to various interpretations. But we can decide whether or not t e 
evidence is consistent with this hypothesis. 

If there was an ancient Vedic world civilization, we wou expec 
to find traces of it in many cultures around the world, e o 
to find such traces, and many agree with Vedic 
details (such as the location of Surfs abode or the sacre u a 
loss of one leg per world age). Since this civilization 
influence thousands of years ago, at the beginning o a * ’ 

would expect many of these traces to be fragmentary an ° 
by many later additions, and this we also see. Thus t origin, 

dence seems to be consistent with the hypothesis o a e 
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Astronomy 
And the Antiquity of 
Vedic Civilization 


■^raditional Chinese stories tell of a monkey named Sun who goes 
I through remarkable adventures. In one story, two “harpooners 
of death capture him, claiming he has reached the limit of his desti¬ 
ny on earth and is due to be taken to the underworld. The story’s 
translator tells us that according to the Chinese, the constellation 
Nan Teou, the Southern Dipper, decides everyone’s death, and the 
harpooners of death carry out the decision.' 

n the last chapter I compared Vedic ideas about time with similar 
'^^^^l^’^^^^'^^'^'idtheworld. We saw that many cultures 
s are ig y specific Vedic thoughts about how long ancient people 
ive an w at happened in ancient human societies. This suggests 
a an ancient cultural tradition existed worldwide, hinted at today 
in many cu tures through fragmentary and poorly understood 

memories but SDokpn • j . •, • . j- . . 
j .. of in detail m the Vedic writings. 

• t^t turn from time to space. And we find that an- 

cien ra i ions about the layout of the universe bear similar traces 

background. 

e 1 C iterature divides the visible heavens into regions, which 
transmi^a mg souls are said to reach according to their karma. We 

1 aft ° H of stars as a road map for the soul’s 

trave er eat . First 1 shall describe this map. Then I shall give 
soine e i ence that people in old cultures all over the world had 

a simi ar cosmic map, often agreeing with the Vedic map in many 
minute aeiaiis. 

To describe this map I need to introduce some basic ideas from 
astronomy, n oth Indian and Western astronomy, the lines of lati¬ 
tude and longitude on the earth are projected onto the sky and set 
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into a daily spin about the polar axis, so that to an observer on earth 
they seem to rotate once a day with the stars. This gives us a celestial 
coordinate system in which each star has a latitude, called its decli¬ 
nation, and a longitude, called its right ascension. 

We can think of the stars as points on a huge imaginary sphere, 
called the celestial sphere, surrounding the earth. Just as the earth 
has a northern and southern hemisphere separated by the equator, 
so does the celestial sphere. 

Each year, against the background of stars, the sun completes 
a circuit called the ecliptic, a great circle tilted 23 degrees from the 
celestial equator. Around the ecliptic in a broad band stretch the 
twelve constellations of I ae zodiac and twenty-eight constellations 
called naksatras, or lunar mansions. 

Books of Vedic astronomy list the naksatras and important 
stars. And more recent astronomers have identified the modern 
names of the constellations and stars to which these Vedic luminar¬ 
ies arc thought to correspond. (The map on page 170 marks these 
correspondences, giving the ancient Sanskrit names and the modern 
locations.) 

According to the Visnu Purdna, north of the star Agastya and 
south of the three naksatras Mula, Purs'asadha, and Uttarasadha lies 
the road to the region of the Pitrs, Pitrloka.^ This is said in Vedic litera¬ 
ture to be the headquarters of Yamaraja, the demigod who punishes 
sinful human beings. The Srimad-Bhagavatarn (5.26.5) says that this 
region, along with the hellish planets, lies in the south of the universe, 
beneath Bhu-mandala, the earthly planetary system. 

The naksatras mentioned here match parts of the southern 
constellations Scorpio and Sagittarius, and Agastya is thought to be 
the star Canopus, which lies in the southern hemisphere. From the 
description in the Visnu Purdna, therefore, we can locate Pitrloka in 
terms of familiar celestial landmarks. 

The Milky Way is seen in the sky as a great band of light, densely 
packed with stars, running roughly north and south, cutting the celes¬ 
tial equator at an angle of about 62 degrees. A very bright region of 
the Milky Way intersects the ecliptic in the constellation Sagittarius. 
This is close to the naksatras Mula and Purvasadha, which form the 
beginning of the path of the Pitrs. 

Just as Pitrloka is south of the ecliptic, the higher planets are to 



SAPTARSI 
(Big Dipper) 




The location of Vedic star constellations on the celestial sphere. 
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its north. So the mystics who follow the path to these planets, the path 
of the demigods, also begin at Mula and Purvasadha, but they trave 
northward. Their journey is described in the Srimad-Bhdgavatatn 
(2.2.24-25) and in the Visnu Parana. 

Moving along the ecliptic, the mystics travel up to Reyati. ( 
leg of their journey is called Vaisv^ara.) From Revati t ley mo 
through the naksatras Asvini, Bharani, and Krttika an 
to the planet of the lire-god, Agni. There they are pun le o 

contaminations. , „ . 

From Agni the mystics keep going north, throug 

andPrajapati,followingtheMilkyWay,andastheyreachheb^^^^^^^^ 

of the seven rsis they enter Visnupada, the path o ygiQj-a a 

path they follow until they at last reach the polestar, 
spiritual planet within the material universe. _ 

in more familiar terms, Asvini, Bharani, and 
of the constellations Aries and Taurus. The seven rr® W » 
respond to the constellalion Ursa Major, commonly known 

* Opposite the point where the Milky Way meets the “ [j]® 

southern hemisphere, il intersects the echpttc 
boundary of Taurus and Gemint. It is here t a we . 

Once we locate the paths of the Pitm a""*offer 
celestial sphere, we can ask whether othei c ^^ur^^^ 
similar accounts of the soul’s celestial tra 
do. Here are some examples: 

1. We return to the story of the Chinese consists 

the beginning of this chapter. The Clunese constellation 

ofsix stars in Sagittarius. It is interesting to no e of the 

shares stars with two of the naksatras ma corresponds 

path of the Pitrs. So the start of the route to avens where the fate 
in this Chinese tradition to the place in t e e jj^gssengers of 
of the dead is decided. The Chinese tradition also has m 

death similar to the Vedic Yamadutas. 

1 pH ancient Greek tra 

2. The German scholar Franz Boll has ana yz of the 

ditions regarding Hades, the River Styx, uu i^gj^gath our feet, 
underworfd. We tend to think of Hades as lymg 
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within the earth. Boll, however, cites texts placing this region in the 
heavens around the southern crossroads of the Milky Way and the 
ecliptic.-’ 


3. Boll points out a close relationship between Greek and Babylonian 
traditions. According to his analysis, the Babylonian god Dikud, the 
judge of Hades, may correspond to the star Theta Ophiuchi. This 
star lies close to the location mentioned in the Vedic writings as the 
beginning of the path of the Pitrs. Boll cites a text referring to this 
star as the beginning of the road of the lower heavenly vault.”"* 


4. In North America the Pawnee and Cherokee say that the souls of 
the dead are received by a star at the northern end of the Milky Way. 
There the path divides. “He [God] directs the warriors on the dim 
an cu t path, and women and those who die of old age upon the 

th ^ southwards; at the end of 

e celestial path they are received by the Spirit Star.”-’ 

tarf**: /"n ^^g^r thinks the Spirit Star is Antares. An- 

yes. a) again, near the beginning of the path of the Pitrs. 

r . . writer Macrobius, in his Commentary on the Dream of 

xZTrT T ““'1 “““ I’y of Capricorn and, 

robiuc ann^"’ ^®®^end again through the gate of Cancer. Here Mac- 
Canrirnf ^ ^ shifted everything by one sign of the zodiac; 

facr^r 1 to Sagittarius, and Cancer is next to Gemini. In 

lie wh!t Commentary that Capricorn and Cancer 

he where the zodiac crosses the Milky Way.’ 

6. In Honduras and Nicaragua the Sumo say that their “Mother Scor- 

^on, whoreceivesthesoulsofthedead,dwellsa^ 

Way. And from her, represented as a mother with many breasts, at 
whi^ children lake suck, come the souls of the newborn.”’ 

Here the “Mother Scorpion” is reminiscent of the constellation 
Scorpius. We note that the tail of the constellation Scorpius corre- 
sponds to the naksatra Mula. 


7. In general, Polynesians have traditionally believed in reincarna¬ 
tion and have held that the Milky Way is the pathway of transmi- 
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grating souls. The Mangaians of the Austral Islands in Polynesia 
believe that souls can enter heaven only on evenings of solstices 
(north islanders at one solstice and south islanders at the other). 

The important point here is that the solstices occur when the sun 
is near the intersection of the Milky Way and the ecliptic. 


These astronomical examples, and our earlier examples a out 
lime, indicate that old cultures around the world shared a view o 
the cosmos similar in many ways to the Vedic one. 

The details that appear again and again in these stories 
the existence of a common cultural tradition. Yet the _ 

and we have no clear historical records of their origin, is sug 
that their common cultural source dates from the remo ^ P 
the existence of these stories is consistent with the Veic accoi^nt 
an ancient world civilization with a spiritual view o 
purpose of the universe. 
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The Universe of the Vedas 

T^he Srimad-Bhdgavatam presents an earth-centered conception 
of the cosmos. At first glance the cosmology seems foreign, but 
a closer look reveals that not only does the cosmology of the Bhdga¬ 
vatam describe the world of our experience, but it also presents a 
much larger and more complete cosmological picture.' I'll explain. 
The Srlmad-Bhagavatam’s mode of presentation is very different 
modern approach. Although the Bhdgavatam’s 
t u ^^^'Shaped Bhti-mandala) may look unrealistic, careful 
study shows that the Bhdgavatam uses Bhu-mandala to represent at 
reasonable and consistent models: (1) a polar-projection 
granV I ^ S^^be, (2) a map of the solar system, (3) a topo- 

" syiiaoie, there are various meanings, 
ticular of ^adhya243[8) This appears to be true, in par- 

terestina tn ^ ogical section of the Bhdgavatam, and it is in- 
inos with rrf “"'srify “me of the mean- 

mgs with reference to modern astronomy. 

comoosite man represent several things in a 

not caiisp a ^hi bound to be contradictions. But these do 

Zw a n^raH^ Understand the underlying intent. We can 

e wi medieval paintings portraying several parts of a 

storytnonecomposu.on.Forexample,Mas 

buteMo ey (^gure p shows Saint Peter in three parts of a Biblical 
story. We see him taking a coin from a fish, speaking to Jesus, and 
paying a tax collector. From a literal standpoint it is contradictory 
to have Saint Peter doing three things at once, yet each phase of the 
Biblical story makes sense in its own context. 
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Figure 2 

thres p 3 rts of 3 

A similar painting from Indi3 (Figure contradictions, 

story about Krsna. Such paintings ^ ^ but a person who 

such as images of one character in differen p ’ is 

Understands the story line will not be , j-gpresent different 

true of the Bhdgavatam, which uses one mo 
features of the cosmos. 
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The Bhdgavatam Picture at First Glance 


The Fifth Canto of the Srimad-Bhdgavatam tells of innumerable 
universes. Each one is contained in a spherical shell surrounded by 
layers of elemental matter that mark the boundary between mundane 
space and the unlimited spiritual world. 

The region within the shell (Figure 3) is called the Brahmanda, 
or “Brahma egg.” It contains an earth disk or plane—called Bhu- 
mandala that divides it into an upper, heavenly half and a sub¬ 


terranean half, filled with 
water. Bhu-mandala is di¬ 
vided into a series of geo¬ 
graphic features, tradi¬ 
tionally called dvipas, or 
“islands,” varsas, or “re¬ 
gions,” and oceans. 

In the center of Bhu- 
mandala (Figure 4) is 
the circular “island” of 
Jambudvipa, with nine 
varsa subdivisions. These 
include Bharata-varsa, 
■ , which can be understood 

in one sense as India and in another as the total area inhabited by 

mZ M “f ■ stands the cone-shaped 

Menu Mountain (Figure 5), which represents the world axis and is 

surmounted by the city of Brahma, the universal creator. To any 
mo em, educated person, this sounds like science fiction. But is it? 

j ,°^*^''^^^®‘^^^^®‘*’8iheB/iijguvatfl/M’sdescriptions 

of the Bhu-mandala. 



Figure 3 


Model 1: Bhu-mandala as a 
Polar Projection of the Earth Globe 

We begin by discussing the interpretation of Bhu-mandala as a 
planisphere, or a polar-projection map of the Earth globe. This is the 
first model given by the Bhdgavatam. A stereographic projection is 
an ancient method of mapping points on the surface of a sphere to 
points on a plane. We can use this method to map a modern Earth 
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Figure 4 


globe onto a plane, and the resulting flat as a stereo- 

isphere (Figure 6). We can likewise view Bhu-m .. 
graphic projection of a globe (Figure 7). . ^ j.g (figure 8), 

In India such globes exist. In the examp e Bharata- 

the land area between the equator and t e represented, but 

varsa, corresponding to greater India. In la (joes 

^part from a few references to neighboring p > j^^gj^omical, 
not give a realistic map of the Earth. Its purpose was 

rather than geographical. .vnlicitly describe the Earth 

Although the Bhdgavatam doesn t P out that night 

as a globe, it does so indirectly. For Likewise, the 

prevails diametrically opposite to a point ^ „ jj^g Bhdgavatam 

sun sets at a point opposite where it rises, e 

does not present the naive view that the ^j^jcal instrument 

We can compare Bhu-mandala \aes On the astrolabe, 

called an astrolabe, popular in the Middle Ag_ ecliptic, 

an off-centered circle represents the or i ^ on a fl<it plate, 

The Earth is represented in stereograp ic P ^ gtgrs are repre 
called the mater. The ecliptic circle and imp 
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Figure S^Jaihbudvipa; The 
Srimad-Bhagavatam describes 
that the universe lies within a 
series of ^herical shells which 
is divided in two by an earth 
plane called Bhu-mandala; 

A series of dvipas, or 
“islands,” and oceans make 
up Bhu-tnandaia. In the center 
of Bhu-mandala is the circuit 
“island” of Jambudvipa 
(inset), whose most prominent 
feature is the cone-shaped 
Mount Meru. The main 
illustration here shows a 
closer view of Jambudvipa 
and the base of Mount Meru. 
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Stereographic Projection 


Figure 6 


Inverse Stereographic Projection 


Bhu-mandala 
mapped to globe 

stereographically 


Inner portion of 
Bhu-mandala 


Figure 7 
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sented on another plate, called the rete. Different planetary orbits 
could likewise be represented by different plates, and these would 
be seen projected onto the Earth plate when one looks down on the 
instrument. The Bhdgavatam similarly presents the orbits of the sun, 
the moon, planets, and important stars on a series of planes parallel 
to Bhu-mandala. Seeing Bhu-mandala as a polar projection is one 
example of how it doesn’t represent a flat Earth. 


Model 2: Bhii-mandala As a Map of the Solar System 

Here’s another way to look at Bhu-mandala that also shows that 
it’s not a flat-Earth model. Descriptions of Bhu-mandala have fea¬ 
tures that identify it as a model of the solar system. In the previous 
section I interpreted Bhu-mandala as a planisphere map. But now, 
we’ll take it as a literal plane. When we do this, it looks at hrst like 
we’re back to the naive flat Earth, with the bowl of the s y a ove 

and the underworld below. . 

The scholars Giorgio de Santillana and Hert a von 
carried out an intensive study of myths and traditions an co 



Figure 8 
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Figure 9 


BhCi-mandala out to 
Lokaloka Mountain 



S°lar system out to Saturn 

that the so-called flat p 

whidl^^^ the ecliptic (the^n times originally represe 

rhe o„7‘^'r' L«ero„,t!°;'=^ °f «he sun) und no. the Ear. 

““ ‘he Srt'ii’h"''' “"“^fslandi'ng 

India the p ^^^^ath our feet ^ apparently 

But h i?? the PuTnal^^^ hterally as a Hat plat 
u^ucrmot''^ in th^C as literally 

Not only show that its cosmolo 

solar sylJem?? ^hu-mg^^ ecliptic model, but it t 
"^oon, and th^® The some detail t( 

Saturnian o 1^'"® ^’’nditionallv nearly flat. The sun 

refer to some!in the ech Planets—Mereury thr< 

One strilcin*? hut it’s no^ ^Pinne.Thus Bhu-mandala 

withs^e. t^i^^^tureofthlr 


tosomer"''^*y>"fheeclim"''? P'"*' _ 

One strikin'? but it’s not iBiune.Thus Bhu-ma 
with size. '^^ture of the 

tem out to Satur?*''^^’^® Bhu-manSr^^-^^^^description 

the solar system ch"^, ^liiky th. 

and the galaxy. ‘y’ while radica^lfv 1?’ ®hu-manda 

^auy differing in size f 
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Furthermore, the structures of Bhu-niandala correspond with the 
planetary orbits of the solar system (Figure 10). 

If we compare the rings of Bhu-mandala with the geocentric or¬ 
bits of Mercury, Venus (Figure 11). Mars, Jupiter, and Saturn, we find 
several close alignments that give weight to the hypothesis that Bhu- 
mandala was deliberately designed as a map of the solar system. (For 
discussion of geocentric orbits of planets, see pages 195-201.) 
Until recent times, astronomers generally underestimated the 
distance from the earth to the sun. In particular. Claudius Ptolemy, the 

greatest astronomer of classical antiquity, seriously underestimated the 

Earth-sun distance and the size of the solar system. It is remarkable, 
therefore, that the dimensions of Bhu-mandala in the Bhagavatatn 
3re consistent with modern data on the size of the sun s orbit and the 
solar system as a whole. (See pages 190-205.) 


Model 3: Jambiidvipa as a 
Topographical Map of South-Central Asia 

Jambudvipa. the central hub of Bhu-mandala, can be undei stood 
as a local topographical map of part.of south-central Asia. This is the 
third of the four interpretations of Bhu-mandala. In the planispheie 
•iiterpretation. Jambiidvipa represents the northern hemisphere of 



Figure 10 
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the Earth globe. But the detailed geographic features of Jambudvipa 
do not match the geography of the northern hemisphere. They do, 
however, match part of the Earth. 

Sixhorizontal and two vertical mountain chains divide Jambudvipa 
y^Sions, or varsas (Figure 12). The southernmost region is 
t^ Careful study shows that this map corresponds 

^ n la plus adjoining areas of south-central Asia. The first step in 
ma ing this identification is to observe that the Bhdgavatam assigns 
India ^Th I^^dia to Bharata-varsa. Thus Bharata-varsa represents 
In Da f ^ be said of many mountains in Bharata-varsa. 

Rharl/^^ ^^^govatam places the Himalayas to the north of 

in Jambudvipa. 

ranees of Puranic accounts allows the other mountain 

region nor^^ bdvipa to be identified with mountain ranges in the 
most desolate^ Although this region includes some of the 

imponamTn “ was nonethe- 

passes through^ times. For example, the famous Silk Road 

IS region. The Pamir mountains can be identified 



Figure 11— 
The two 
arrows indi¬ 
cate that the 
boundaries 
of the geo¬ 
centric orbit 
of Venus 
align with 
the circular 
features 
of Bhu- 
mandala. 
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Jambudvipa 

As a local map of 
South Central Asia 


Figure 12 


with Mount Meru and Ilavrta-varsa, the square region in the center 
of Jambudvipa. (Note that Mount Meru does not represent the polar 
axis in this interpretation.) Other Piirdnas give more geographical 
details that support this interpretation. 


Model 4: Bhii-mandala as a Map of the 
Celestial Realm of the Devas 

We can also understand Bhu-mandala as a map of the celestial 
realm of the demigods, or devas. One curious feature of Jambudvipa 
is that the Bhdgavatam describes all of the varsas other than Bharata- 
varsa as heavenly realms, where the inhabitants live for ten thousand 
years without suffering. This has led some scholars to suppose that 
Indians used to imagine foreign lands as celestial paradises. But the 
Bhdgavatam does refer to barbaric peoples outside India, such as 
Huns, Greeks, Turks, and Mongolians, who were hardly thought to 
live in paradise. One way around this is to suppose that Bharata-varsa 
includes the entire Earth globe, while the other eight varsas refer to 
celestial realms outside the Earth. This is a common understanding 
in India. 
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But the simplest explanation for the heavenly features of Jam- 
budvipa is that Bhu-mandala was also intended to represent the 
realm ofthedevas. Like the other interpretations we have considered, 
this one is based on a group of mutually consistent points in the cos- 
mology of the Bhdgavatam. 

First of all, consider the very large sizes of mountains and land 
areas in Jambudvipa. For example, India is said to be 72,0(X) miles 
(9,000 yojanas) from north to south, or nearly three times the cir¬ 
cumference of the Earth. Likewise, the Himalayas are said to be 
80,000 miles high. 

People in India in ancient times used to go in pilgrimage on foot 
^m one end of India to the other, so they knew how large India is. 

by does the Bhdgavatam give such unrealistic distances? The an¬ 
swer is that Jambudvipa doubles as a model of the heavenly realm, 
w which everything is on a superhuman scale. The Bhdgavatam por- 
to^b^ demigods and other divine beings that inhabit this realm 
son ^ Figure 13 shows Lord Siva in compari- 

n With Europe, according to dimensions given in one text of the 
^'^agavatam. 


of the ^ fho Bhdgavatam describe Jambudvipa as both part 

oectio celestial realm? Because there’s a con- 

ParaUel To understand, let’s consider the idea of 

cuts acr'^°**'^^ ^ysiddhis, or mystic perfections, one can take short- 
'nwhichTh illustrated by a story from the Bhdgavatam 

iu Dvarak'^ ’^ysticyogini Citralekhaabducts Aniruddha from his bed 
Pestd^ transports him mystically to a distant city (Figure 14). 
utystic p\acc to another in ordinary space, the 

enteranoth ^ urie to travel in the all-pervading ether or to 

urn is Krs ^^utinuum. The classical example of a parallel continu- 
edly expaf^'^ ^^^uscendental realm of Vrndavana, said to be unlimit- 
in India ’■u exist in parallel to the finite, earthly Vrndavana 

examnJe tu^^^^^^'^^^uture abounds with stories of parallel worlds. For 
jj, - - ^ ^^hdbhdrata tells the story of how the Naga princess 

upi a ucted Arjuna while he was bathing in the Ganges River 
( igure 15). Ulupi pulled Arjuna down not to the riverbed, as we 
would expect, but into the kingdom of the Nagas (celestial snake-like 
beings), which exists in another dimension. 
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Figure 13 


Figure 14 


Painling by Yadupriyii Devi Dasi Painting by Yadupriya Devi Dasi 
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nected with our world worlds of the devas are con- 

a celestial realm of devfl? it explains how Jambudvipa, as 

or part of the Earth Thiic "'•th Jambudvipa as the Earth 

sense in terms of the Pu«„ ?“e model of Jambudvipa makes 

"■■nnic understanding of the i,VW/„j. 

Venical Obsermtiom: 

fnscenturies the 

snrama?r”**''''’'n“stobseivCTs”^*''^ ®*agavotam has seemed in- 
*e take It accept it .’.^"““■'aging many people either to 

'’ot, morp • ^^^^oriomy, ^hagavatam not only diffe 

--- 

contradiction 

These very r ^onse. 
however n "^''^d^ctions 

^cientifie!,?^"deep 
systen, of 
^he contradictin 

^hey are ^how 

'n‘erpretatfon3 .insistent 

expound differe^"ts to 
®»ehoftI"‘'*ns. 

terpretations in- p. ' - 

eachissupporte'JPJeseu.,,^^^ >'■8-.5 

one another whife ^ "jany poi,,^ * to taken seriously because 
e context-sensitive or consistent with 

su jecthas ciifferent '^.bple-aspe^sj ^ astronomy. I’ve applied 
aiiows for the greatest amndiffere^f '^bich the same 

““"">finC:”7‘oxts. This approach 
n to be Stored in a picture 



Drawing by Bharala D^a 
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or text, reducing the work required by the artist or writer. At the same 
time, it means that the work cannot be taken literally as a one-to-one 
model of reality, and it requires the viewer or reader to understand 
the different relevant contexts. This can be difficult when knowledge 
of context is lost over long periods of time. 

In the Bhdvagatani, the context-sensitive approach was rendered 
particularly appropriate by the conviction that reality, in the ultimate 
i5>sue, is avdk-nianasatn, or beyond the reach of the mundane mind or 
'^'ords. This implies that a literal, one-to-one model of reality is un- 
mtainable, and so one nray as well pack as much meaning as possible 
into a necessarily incomplete description of the universe. The cos- 
mology of the Bhdgavata is a sophisticated system of thought, 

'''ith multiple layers of meaning, both physical and metaphysical, 
combines practical understanding of astronomy with spiritual 
to produce a meaningful picture of the universe and 
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Advanced Astronomy in 

The SrTmad-Bhagavatam 

"T"oday we take for granted that the earth is a sphere, but the early 
^ ^^^^*^®^^ndedtothinkitwasfiat.Forexample. in the fifth centuiy 
• philosopher Thales thought of the earth as a disk floating 
on Water like a log.’ About a century later, Anaxagoras taught that 
th'^f ^ stays suspended in air.- A few decades later, 

a ta stomist Democritus argued that the earth is shaped like 

otirine and is tilted downwards toward the south.^ Although 
view tlf^ Pythagoras, in the sixth century B.C., was the first to 
the Gr ^ ^ sphere, this idea did not catch on quickly among 

generaH^ attempt to measure the earth’s diameter is 

^ ^'^tributed to Eratosthenes in the second century B.C. 
tific ach^ 'videly believe that prior to the philosophical and scien- 
’’^gardect'i?^^^^^ Greeks, people in ancient civilized societies 

of iu(jia ^ ^^^’’thasaflatdisk.Sotofindthatthe Purrma 

describe a flat earth comes as no surprise. The 
Srimad-Bhdgavatam, is dated by scholars to 
^stcrial although it is acknowledged to contain much older 

nium B C traditional date is the beginning of the third millen- 

disk 500^^ ^I^^Savatam, Bhu-mandala—the “earth mandala” is a 
about 8 mM in diameter. The yojana is a unit of distance 

billion m l' and so the diameter of Bhu-mandala is about 4 

as island' Pbu-mandalaismarkedby circular features designated 

their dirne^"^ oceans. These features are listed in Table 1, along with 
-p. fusions, as given in the Bhdgavatam. 
to P ^^ven islands, called dvipas, ranging from Jambudvipa 

tis aradvipa. Janibudvipa, the innermost, is a disk, and the other 
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Figure 1 —Above: The modern heliocentric solar system. Below: Bhu-mandala, 
the “earth mandala” of the Siiniad-Bhdgavatain. Although Bhu-mandala ap¬ 
pears at first glance to represent a flat earth, it is actually an accurate map of 
the solar system. 

six are successively larger rings. The islands alternate with ring- 
shaped oceans, beginning with Lavanoda. the Salt Water Ocean sur¬ 
rounding Jambudvipa. and ending with Svadudaka, the Sweet Water 
Ocean. Beyond Svadudaka is another ring, called Kahcanibhumi, or 
the Golden Land, and then yet another, called Adarsatalopama, the 
Mirrorlike Land.^ 
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N 


Inner 

Radius 

Outer 

Radius 

Width 

Feature 

0 

50 

50 

Jambudvipa 

50 

150 

100 

Lavanoda 

150 

350 

200 

Plaksadvipa 

350 

550 

200 

Iksura 

550 

950 

400 

Salmalidvipa 

950 

1,350 

400 

Suroda 

1,350 

2,150 

800 

Kusadvipa 

2,150 

2,950 

800 

Ghrloda 

2,950 

4,550 

1,600 

Krauncadvipa 

4,550 

6,150 

1,600 

Ksiroda 

6,150 

9,350 

3,200 

Sakadvipa 

9,350 

12,550 

3,200 

Dadhyoda 

12,550 

15,750 

3,200 

Inner Puskaradvipa 

15,750 

18,950 

3,200 

Outer Puskaradvipa 

18,950 

25,350 

6,400 

Svadudaka 

25,350 

41,100 

15,750 

Kancanibhumi 

41,100 

125,000 

83,900 

Adarsatalopama 

125,000 

250,000 

125,000 

Aloka-varsa 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 

17 

18 


*^^*^'* thousands of yojanas of the islands and oceans of Bhu- 
“9. a a, as given in the Bhdgavata Purdna. 

is three circular mountains we should note. The first 

Mem, situated in the center of Bhu-mandala and shaped 
botto^ cone, with a radius ranging from 8,000 yojanas at the 

thou ^ yojanas at the top. The other two mountains can be 

has a ^hin rings or circles. The first, called Manasottara, 

Pusk 15,750 thousand yojanas and divides the island of 

referred equal thickness. (In Table 1 these are 

call d^ inner and outer Puskaradvipa.) The second mountain, 
rate^ th ^ radius of 125,000 thousand yojanas and sepa- 

os e inner, illuminated region of Bhu-mandala (ending with the 
irror ike Land) from the outer region of darkness, Aloka-varsa. 
t first glance, Bhu-mandala appears to be a highly artificial 
portrayal of the earth as an enormous flat disk, with continents and 
oceans that do not tally with geographical experience. But careful 
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. 1^ rnns from Mount Meru to 

'"“"Ot a platform o„ .his 


Figure 2 —The chariot of the sun. The 
\ wheel riding on Manosattara Mountain. i n expanded here; if drawn to 

ixle. The wheel and Mount Meru have would lie close to the plane 

icale, they would be too small to see, and th 
Df Bhu-mandala. 


consideration shows that Bhu-mandala does not rea > r p 
earth at all. To see why. we have to consider the . /pjom-e 

In the Bhdqavatain the sun is said to tiavel on ^ 

2). The wheel of .his chariot is made of parts of the >;fan ^ 
months and seasons. So it might be argued that the chan 
to be taken metaphorically, rather than litera >'• u . 
concerned more with the chariot s dimensions than nu 11 . 

tion. The chariot has an axle that rests at one end on Mount Mermm 
the center of Jambudvipa. On the other end, the ax e ^ 

wheel that “continuously rotates on Manasottara of Mount 

wheel of an oil-pressing machine."^ The wheel rolls on top of Moun 

Manasottara, which is like a circular race track. elevation of 

The sun rides on a platform joined to since the 

1 ()(),()0() thousand yojanas from the surface ot 
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axle extends from Mount Mcru to Mount Manasottara. its length must 
be 15,750 thousandor 157.5 times as long as the height of the 
sun above Bhu-mandala. Since the sun’s platform is somewhere on 
the axle between Mcru (in the center) and the wheel (running on the 
circular track of Manasottara), it follows that to an observer at the 
center the sun always seems very close to the surface of Bhimiandala. 

To see this, imagine building a scale model of the sun’s ehariot on 
a level field, with 1 foot representing 100.000 thousand voyV///r/.v. In this 
model, the sun is a ball riding 1 foot above the field on an axle 157.5 
eet long. One end of the axle pivots around Mount Meru, which is 
a out 1 foot high (or a little less), and the other end goes through a 
w ee about 1 foot in diameter which follows a circular track. If the 
sun IS a good part of the way out from the center (say. 50 feet or more). 
Ivb* close to the field from the point of view of an observer 

is t^fi of Mount Meru. 'I'he same 

1 t c model is scaled up to actual size. 

out into^^r Bhu-mandala represents our local horizon extended 

^ unding^in so-called flat earth. Then an observer 

ously skim ^^ar the center, must see the sun continu- 

intotheskv^^^^”^-^*^^ *^orizon in a big circle, without either rising 
or south pol^^ This is actually what one can see at the north 

iu India Th^ certain times in the year, but it is not what one sees 
represent an^ ‘^O'^^'usion, therefore, is that BhQ-mandala does not 
close to Bhu of our local horizon. Since the sun is always 

and then set ^'oce the sun rises, goes high into the sky, 

steep angle t^’ that the disk of Bhu-mandala is tilted at a 

In brief, Bh ^ ^f’^^rver standing in India, 
the sky overh Is where the sun goes. It extends high into 

n^ore, it must be beneath the observer’s feet. Further- 

block our vie as invisible, for if it were opaque it would 

Bhu-manlf ^ I*’® 

ty is the solar ^ earth,” but what is it? One possibili- 

sun in a plane^Th^^ niodern astronomy, each planet orbits the 
another and thus ^ these orbits lie at small angles to one 

call the plane orbits are close to one plane. Astronomers 

’ L- ^®^^lh’s orbit the ecliptic, and this is also the plane 
th m ^'u me point of view of an observer stationed on 

e ear . o an observer on the earth, the solar system is a more-or- 
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less Hat arrangement of planetary orbits that stay close to the path 
of the sun. 

Bhu-mandala is far too big to be the earth, but in size it turns out 
quite a reasonable match for the solar system. Bhu-mandala has a 
radius of 250 million yojunas, and at the traditional figure of 8 miles 
per yojatia this comes to 2 billion miles. For comparison, the orbit of 
Uranus has a radius of about 1.8 billion miles. 

If we move in from the outer edge of Bhu-mandala we meet the 
Lokaloka mountain, with a radius of 125 million yojanas, or about 
1 billion miles. From Uranus the next planet inward is Saturn, with an 
orbital radius of about 0.9 billion miles. Thus we find a rough agree¬ 
ment between certain planetary orbits and some circular features of 
Bhti-mandala. 

Of course. Bhu-mandala is earth centered. Its innermost island, 
Jambudvipa, contains Bharata-varsa, which Srila Prabhupada has 
repeatedly identified as the planet earth.’ In contrast, the orbits of 
the planets are centered on the sun. How, then, can they be compared 
to earth-centered features of Bhu-mandala? 

The solution is to express the orbits of the planets in geocentric 
(earth-centered) form. Although the calculations of modern as¬ 
tronomy treat these orbits as heliocentric (sun-centered), the orbits 
can be expressed in relation to any desired center of observation. 



Figure 3 —^Thc geocentric orbit 
of a planet. From the view¬ 
point of a person standing on 
the earth, the sun moves around 
the earth and a planet (Mercury, 
in this example) orbits around 
the sun. The combination of the 
sun’s motion around the earth, 
and the planet’s motion around 
the sun forms the apparent orbit 
of the planet around the earth. 
This is called the planet’s 
geocentric orbit. It lies between 
Two curves; the inner boundary 
curve (A) and the outer 
boundary curve (B). 
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including the earth. In fact, since we live on the earth, it is reasonable 
for us to look at planetary orbits from a geocentric point of view. 

The geocentric orbit of a planet is a product of two heliocentric 
motions, the motion of the earth around the sun and the motion of 
the planet around the sun. To draw it, we shift to the earth as center, 
and show the planet orbiting the sun, which in turn orbits the earth. 
This is shown in Figure 3 for the planet Mercury. The looping curve 
of the planet’s geocentric orbit lies between two boundary curves, in 
the figure marked A and B. If we continue plotting the orbit for a 
long enough time, the orbital paths completely fill the donut-shaped 
area between these two curves. 

If we superimpose the orbits of Mercury, Venus, Mars. Jupiter, 
and Saturn on a map of Bhu-mandala, wc find that the boundary 
c^es of each planet's orbit tend to line up with circular features of 

u-mandala. Thus the inner boundary of Mercury's orbit swings in 
an nearly grazes feature 10 in Tabic 1, and its outer boundary swings 
Merc^ grazes feature 13. We can sum this up by saying that 

bound^^ boundary curves are tangent to features 10 and 13. The 
8 and i?^^'^^^^°^^*^®°^bitofVenus are likewise tangent to features 
tangent Figure 4, and those of the orbit of Mars are 

feature ^ 15. Figure 5 shows the alignments between 

and Mars T and the boundary curves of Mercury, Venus, 

16, and th ^ boundary of Jupiter’s orbit is tangent to feature 

These ali ^ boundary of Saturn’s orbit is tangent to feature 17. 
Uranus shown graphically in Figure 6. If we include 

outer edge f ^ outer boundary lines up with feature 18, the 

over half th*^ .®hu-mandala. The orbital alignments make use of 
from 8 to 1^ features of Bhu-mandala. Each of the features 

boundary c ' l^^^/^^ception of 11 and 12, aligns with one orbital 
the orbital • Irirns out that features 11 and 12 also fit into 

of the sun H^^bke the planetary orbits, the geocentric orbit 

triV ^^3rly circular, since it is simply the earth's heliocen- 

halfway between ta 

in Figure 5 Circular features 11 and 12, and this is shown 

To compare geocentric orbits measured in miles with Bhu-mandala 
ea ures measured in yojanas, we have to know how many miles there 
are in a yojana. I began by using 8 miles per yojana, in accordance 
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Figure 4 —Plot 
of the geocentric 
orbit of Venus 
(dotted line) 
and its boundary 
curves and the 
geocentric orbit 
of the sun (solid 
ritig), superim¬ 
posed on Bhu- 
mandala. The ring 
of dashes indi¬ 
cates Manasottara 
Mountain. 



Figure 5 —Plot ot 
the inner and outer 
boundary curves 
of Mercury (dot- 
dashed line), Venus 
(dotted line), and 
Mars (dot-dot- 
dashed line), super¬ 
imposed on Bhu- 
mandala. The geo¬ 
centric orbit of the 
sun (solid ring) is 
also shown. The ring 
of dashes indicates 
Manasottara 
Mountain. 
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Figure 6 Plot 
ol llic izcoccnlric 
orbils ol 
(loopiiij^ dolled 
line) nnd Saliirn 
(looping solid 
line) and llieir 
hoLindar\ ein \ es. 
superimposed on 
Bhu-mandala. The 
geoeenlrie orl'»il o\ 
ihe sun (inner- 
mosl black ring) is 
shown lo indieale 
ihe scale. The 
ouler black ring 
indicales Loka- 
loka Mounlain. 


miles ”»B eight 

that the ^ to refine this estimate. We have seen 

cularfe^ oundary curves of the planets tend to line up with the cir- 
miles trick, then, is to find the number of 

^per yoyVvna at which the curves and features line up the best. 

(point f th can touch a circular feature at either its apogee 

earth) This^^’^ earth) or its perigee (point closest to the 

Bi thsit T 4 points (apogee and perigee of curves A and 

f use ‘""‘"S This is illustrated in Figure 7. 

tells us how^'*^^ points to define a measure of “goodness of fit”'' that 
a plot of alignment of features and orbits is. Figure 8 is 

ranging from against the length of the yojana, for lengths 

miles per o' curve has a pronounced peak at 8.575 

of 8 miles-^^^^ —reasonably close to the traditional figure 

planetary orbhs^ between features of Bhu-mandala and 

To 

pnhp the geocentric orbits of the planets, I used a modern 

I d P^^Sram.*" Such calculations must be done for a particu- 
ar ate. use the traditional date for the beginning of Kali-yuga: 
ebruary 18,3102 B.C. But it turns out that the results are nearly the 














20/Advanced Astronomy in the Sriniad-Bhagavalam 


199 


same for a wide range of dates. So the orbital calculations do not tell 
us when the Bhdgavatam was written, but they are consistent with 
the traditional date of about 3100 B.C. 

Table 2 lists the correlations between planetary boundary curves 
and features of Bhu-mandala, using 8.575 miles peryojana. The error 
percentages tell how far the radius of each feature differs from the 
radius of its corresponding turning point, and they show that there is 
a close agreement between planetary orbits and various features of 


Figure 7—The perigee 
and apogee of a boundary 
curve. A boundary curve of 
a planet’s geocentric orbit 
has a point (a) of closest 
approach to the earth (its 
perigee), and a point (b) of 
greatest distance from tlie 
earth (its apogee). At each 
of these points, the boun¬ 
dary curve is tangent to a 
circle centered on the earth. 



Figure 8 —Plot of “goodness of fit” as a function of miles peTyojana in the range 
5 to 10. The peak is at 8.575 miles per yojana. 
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Bhu-mandala." Besides the planets Mercur>', Venus, Mars, Jupiter, 
and Saturn, I have included the sun, the planet Uranus, and Ceres, 
the principal asteroid. These are interesting because they are also part 
of the total pattern, but the case for this pattern can and should be 
made without them. 

The sun’s mean orbital radius falls within 1% of the center of 
Dadhyoda (the Yogurt Ocean), which is bounded by features 11 and 
12 in Table 1. This puts the sun about halfway between Mounts Meru 
and Manasottara along the axle of its chariot. 


N 

Planet 

Turning 

Turning 

Point 

Feature 

Error 



Point 

Radius 

Radius 

O/ 

/o 


Mercury 

A perigee 

5,976.0 

6,150 

2.9 

Mercury 

B apogee 

15,701.1 

15,750 

0.3 

Venus 

A perigee 

2,851.0 

2,950 

3.5 

Venus 

B apogee 

18,813.0 

18,950 

0.7 

Mars 

A perigee 

4,090.0 

4,550 

11.2 

Mars 

B perigee 

25,736.5 

25,350 

-1.5 

Jupiter 

A perigee 

43.422.8 

41,100 

-5.3 

Saturn 

B apogee 

121,599.6 

125,000 

2.8 

oun 

mean 

10840.4 

10,950 

1.0 

Ceres 

B apogee 

42,683.2 

41,100 

-3.7 

^ranus 

B apogee 

229,811.0 

250,000 

8.9 


ing points The ^^tween radii of features of Bhu-mandala and orbital turn- 

Error percenta e Table 1 and are in thousands of yojanas. 

orbital turningpoinVTh^"^"" feature radius relative to the corresponding 
Kali-yuga usin a ®°™^^*fii'‘ningpointsarecalculatedforthebeginningof 
of voianas usine program. They are expressed in thousands 

6 0 JO milesper yoya/ia. 


npar thp Mentioned in the Bhdgavatam, its orbit lies 

n.!. can rlT Bhu-mandala, in the region of dark¬ 

ness called Aloka-varcn if • 

r ., , * • • ft IS noteworthy that the inner boundary 

o o a vansa IS the circular Lokaloka Mountain, said to serve as 
t e outer oun for all luminaries.'-This is consistent with the fact 
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that the five planets visible to the naked eye are Mercury through 
Saturn (Saturn's orbit lies just within the boundary of Lokaloka 
Mountain). 

As already mentioned, and as shown in Figure 8, the correlation 
between Bhu-mandala and the planetary orbits is best at 8.575 miles 
per yojana. This length for the yojana was calculated entirely on the 
basis of the Bhdgavatam and the planetary orbits. Yet it is conlirmed 
by a eompletely different line of investigation. As I explain in the next 
chapter, the yojana has close ties to the dimensions of the earth globe 
and to units of measurement used in ancient Western civilizations. 
My investigations of this led independently to a length of 8.59 miles 
for one standard of the yojana, a figure that agrees well with the 
length of 8.575 miles obtained from the orbital study. This agree¬ 
ment underscores the point that Bhu-mandala does not represent 
the planet earth, since the 8.59 mile figure reflects accurate knowledge 
of the size and shape of the earth globe (including its slight polar 
flattening). 

We should note that the Bhdgavatam lists heights of the planets 


Planet 

Height 

(Bhdgavatam) 

Height 

(Modem) 

Mean 

Distance 

Sun 

100 

100 

10,840 

Venus 

600 

555 

10,840 

Mercury 

800 

572 

10,840 

Mars 

1,000 

690 

14,480 

Jupiter 

1,200 

1,733 

56,381 

Saturn 

1,400 

5,205 

103,474 


Tabic 3—Heights of the planets above Bhu-mandala in thousands of yojanas, as 
given in the Bhdgavata Parana and as ealculated using modern astronomy. The 
modern heights denote the maximum distances the planets move perpendicular 
to the plane of the solar system, the plane 1 have suggested that Bhu-mandala 
represents. For comparison, the mean distances of the planets from the earth 
are listed.'’ (The mean distance is the halfway point between the minimum and 
maximum distance of the planet from the earth, as computed using modem 
astronomy.) 
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above Bhu-mandala. These heights are sometimes interpreted as the 
distances in a straight line from the planets to the earth globe, but they 
are far too small for this. Table 3 compares the heights listed in the 
Bhagavatani with the mean distances of the planets from the earth, 
which are many times larger. The arguments presented here suggest 
that the planetary heights actually represent distances perpendicular 
to the plane of Bhu-mandala. Since Bhu-mandala represents the plane 
of the solar system, the heights listed in the Bhagavatani should be 
compared to the furthest distances the planets move perpendi-cular 
to the ecliptic plane. (Since the sun in the ecliptic plane lies 100 
thousand yojanas from Bhu-mandala, the figures should be offset by 
that amount.) Table 3 makes this comparison and this is also indieat- 



Orbit of Mercury 
Orbit of Venus 


DvJpa boundaries 


Dvipa boundaries 


Dvtpa boundaries 


Orbit of Jupiter 


Dvipa boundaries 


Orbit of Saturn 


rings represent of the solar system in three dimensions. Each pair of 

astronomy, orbit from modern 

each pair of rings th ^ corresponding feature from the Bhagavatam. In 
boundary curves of th ‘“P ""8 represent the 

and its thickness represent f ‘^e plane of Bhu-mandala, 

mandala (from column maximum height perpendicular to Bhu- 

meters of the bottom rino ‘comparison, the inner and outer dia- 

,• represent the circular features of Bhu-mandala that 

, ^ pi - P^rietary orbit, and the thickness represents the planet’s height 
above Bhu-mandala (from column 2 of Table 3). In nalure, all of Ihe rings are 
superimpose in t e same space, but we have drawn them separately for easy 
visibility. 
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cd in Figure 9. We see that for the sun, Venus, Mercury, Mars, and 
Jupiter, the height listed in the Bhdgavatam roughly agrees with the 
modern height. For Saturn the modern height is about 4 times too 
large, but it is still much closer to the Bhdgavatam height than the 
mean distance, which is about 74 times too large. 

1 suggest that the heights listed in the Bhdgavatam give a simple 
estimate of the maximum movement of the planets away from the 
ecliptic plane. This supports the interpretation of Bhu-mandala as a 
simple but realistic map of the planetary orbits in the solai system. 
The flatness of the solar system is also indicated by the small magni¬ 
tude of the Bhdgavatam heights in comparison with the large radial 
distances listed in Tables 1,2. and 3. 

In conclusion, the circular features of Bhu-mandala Irom 8 through 

18 correlate strikingly with the orbits of the planets from Meicur\ 
through Uranus (with the sun standing in for the earth because o 
the geocentric perspective). It would seem that Bhu-mapdala can e 
interpreted as a realistic map of the solar system, showing how t e 
planets move relative to the earth. Statistical studies (not documented 
here) support this conclusion by bearing out that when you choose se s 
of concentric circles at random, they do not tend to match p ane a y 
orbits closely and systematically like the features of Bhu-man a a. 

The small percentages of error in Table 2 imply that the aut or o 
the Bhdgavatam was able to take advantage of advanced astronomy 
Since he made use of a unit of distance (the yojana) define ac 
curately in terms of the dimensions of the earth, he must also lave 
had access to advanced geographical knowledge. Such knowle 8^^ 
astronomy and geography was not developed in recent times unti t e 
late eighteenth and early nineteenth centuries. It was not ^ai a 
to the most advanced of the ancient Greek astronorners, au 
Ptolemy, in the second century A.D., and it was certainly un nown 
to the pre-Socratic Greek philosophers of the fifth century ’ ‘ 

It would appear that advanced astronomical 
developed by some earlier civilization and then lost un i re 
times. The so-called flat earth of classical antiquity may ^ 

later misunderstanding of a realistic astronomical concept that a es 
back to an earlier time and is still preserved within the text o 
Srimad- Bhdga vatam. 
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Exact Science in 
The Srlmad-Bhagavatam 

A n encyclopedia article states that in early times length was defined 
by the breadth of the palm or hand, and the length from the el¬ 
bow to the tip of the middle finger (the cubit). The article goes on to 
say, “Such standards were both changeable and perishable, and only 
within modern times have definite unchanging standards of measure¬ 
ment been adopted.” {Microsoft Encarta) 

The Middle Ages certainly saw many conllicting and poorly de¬ 
fined standards of weights and measures. But exact standards of mea¬ 
surement are not solely a modern invention. 

Consider this example. In tenth-century England, King Athel- 
slf*^ Idking’s girth, in which the king’s peace is in force, 
lon^ from the royal residence for a distance of 3 miles, 3 fur- 

Bufit d ^ ^ Palm.s, and 9 barleycorns. This sounds quaint. 

'/ r.f j ^ circle with a diameter of 36,500 feet—almost exactly 
o( a degree of latitude in southern England. 


Measuring with Latitude 

standard^ ^ length exactly, it is natural to use latitude as a 

stant that ca^^^^ latitude derives from the size of the earth, a con- 
stroysthesb^ d-^ Measured astronomically. So if a fire or invasion de- 
astronomical^ rod stored in some government building, 

roiir^ip it can be used to restore the lost standard. Of 

were being d . ’^ ^^at accurate astronomical measurements 

look into But if we 

wprp oaii H • Weights and measures, we find that distances 

. • . , terms of latitude in ancient times, and medieval soci- 

e les in eri e many exact standards of measurement. These includ- 

e VO umes e *ted as length cubed and weights defined by filling such 
a volume with water. 
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Figure —Tlie ancient Vedic unit of measure called the appears to be 

based on the size of a degree of latitude and thus the size ol the eait i. 


GOD SCIENCE: Divine Carnation and the Laws of Nature 

ine astronomer Eratosthenes is usually credited with be- 

(sfe Figle 2 ^ measure the size of the earth by observing latitudes 

^he sun, whfn directly 
grees at AlevJnH • ^ ^ Cancer, casts a shadow of 7.2 dc- 

exandria he coulTc distance between Syene and Al- 

esti.ate;h:ri~ ^ of latitude and 

long before EratosthT ^o^|mve that the size of the earth was known 
en extensive evidence'that th ^ scholar Livio Stecchini has giv- 
|ry using latitude and longitudT''H"^ Egyptians laid out their coun- 
knowledgeofthedimension*:nftK had accurate 

was inherent in the desie f k uarth and that such knowledge 
great pyramid dates to oc? pyramid at Giza. Since the 

was measured scientificallv at implies that the earth 

y at least that long ago. 











21 / Exact Science in the Srimad-Bhagavatam 


209 


Defining the Yojana 

Turning to India, we find a unit of distance—called the yoja¬ 
na —that at first glance seems as ill defined as the medieval English 
furlong or foot. Tht yojana is defined to be either 16,000 or 32,000/ms- 
tas, where a hasta, or cubit, is 24 angulas, or fingers. That there were 
at least two sizes for the yojana is upheld by the writings of classical 
Indian astronomers. The fifth-century astronomer Aryabhata used 
a yojana of about 8 miles, and the astronomy text Siirya-siddhdnta a 
yojana of roughly 5 miles. 

The first hint of the ancient history of the yojana comes from 
Strabo, who describes the experiences of Megasthenes, a Greek am¬ 
bassador to India in the period following Alexander the Great. Stra¬ 
bo cites Megasthenes as saying that along the royal road to the Indian 
capital of Palibothra (thought to be modern Patna), pillars were set 
up every 10 stadia (see Figure 3). The British scholar Alexander Cun¬ 
ningham argues that the pillars marked an interval of one krosa. 
Since there are traditionally 4 per yo/anfl, this implies 40 

per yojana. Stecchini gives 400 cubits per stadium, and this implies 
16,000 cubits per yojana. 

Since the smaller of the two definitions for the yojana assigns it 
16,000 hastas, we can tentatively identify the hasta, or Indian cubit, 
with the Greek cubit. This unit is well known, and it enables us to 



Figure 3—Megasthenes 

stated that pillars were placed every 

10 stadia along the royal road from Palibothra, 

and Cunningham argued that the distance from 

pillar to pillar was 1 krosa. This makes 10 stadia per 

krosa and 40 stadia per yojana of 4 krosas. 
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compute the length of the yojana. The Greek cubit is 462.42 milli¬ 
meters. This gives us asmallyo/a/ia of about 4.6 miles, in rough agree¬ 
ment with texts such as the Surya-siddhdnta. 

Stecchini points out that the stadium was delined as Vm) of a de¬ 
gree of latitude. This would mean that there are 15 small yojanas 
per degree. Likewise, there are 60 krosas per degree, or 1 krosa per 
minute. 

Here we must make a technical observation about latitudes. Con¬ 
sider the earth to be a sphere, rotating on a line through the north 
and south poles called the polar axis. The latitude of a person fac¬ 
ing north at some point in the northern hemisphere is the angle from 
his horizon up to the polar axis (see Figure 4). That angle is 0 de¬ 
grees at the equator and grows to 90 degrees at the North Pole. The 
length of a degree of latitude is the distance a person would have 
to travel north for his latitude to increase by 1 degree. On a perfect 
sphere, this distance would be the same at all latitudes. But the earth 
^ slightly flat at the poles and bulges at the equator. This makes for a 
egree of latitude slightly smaller at the equator than further north 

(see Figure 5). 
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Figure 5—The length of a degree of latitude is the distance over which an ob¬ 
server’s latitude changes by 1 degree. Latitude is measured by sighting the North 
Star along protractors (Pj through ) in the same way as in Figure 4. The lengths 
A and B are each 20 degrees of latitude. Since A and B arc measured on a perfect 
sphere, they are equal. But if the sphere is flattened like the earth, the distance 
A shrinks slightly to A', and the distance B expands to B . Here the flattening o 
the earth is greatly exaggerated to show the eltect. 


Stecchini noted that the Greek stadium is Vm of a degree of lati¬ 
tude at Mycenae in Greece, and he argued that it was deliberately 
defined this way in ancient times. I propose that to define the yojana 
in India the degree of latitude at the equator was used. This means 
that the hasta should be 460.7 mUlimeters instead of 462.4 millime¬ 
ters (and the yojana would still be about 4.6 miles). I shall point out 

below why this fine distinction is important. 

At first glance, the vojana of32,000 hastas should be twice as ong 
as this, or about 9.2 miies. But there is reason to think that these two 
yojanas use different standards for the hoita (see Figures an 

Hiuen Thsang, a Buddhist pilgrim who visited ' 

enth eentury, wrote of yojanas in terms of a Chinese unit of measure 

called the//k=reportedthatayofu„u consisted of UOhaccord,^^^^^ 

Indian tradition but the measure in 

the measure given in sacred texts was only 16. Thc /< has taken on 
manv values diirine China’s history. But using values for the Thang 
dynast^ wTen H:fn mang lived, we can compute that the yojana 
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of 16 li matches the small yojana of 4.6 miles. 

Could the yojana of 30 li match the larger yojana of 32,(X)0 has- 
tasl If it does, then the larger has to use a slightly smaller has- 

ta, ^32 as long as the hasta in the shorter yoynna. Multiplying our hasta 
of 460.7 millimeters by ^ 2 , we get a smaller hasta of 431.9 millime¬ 
ters. The larger yojana of 32,000 hastas then comes to 8.59 miles. At 
the equator, that is 14 of a degree of latitude. 

In an investigation reported in the previous chapter, I found 
that the geocentric orbits of the planets Mercury, Venus, Mars, Jupi¬ 
ter, and Saturn align closely with the dimensions of dvipas in Bhu- 
m^dala. Bhu-mandala and dvipas are features of cosmic geography 
e^a Canto of the Srimad-Bhdgavatam. To align plan- 

e a^ orbits with dvipas we need to be able to convert the yojanas 
nse in the Bhdgavatam into the miles or kilometers of modern as- 
onomy. I found that the alignment of orbits and dvipas works well 
^assume about S'/s miles per yojana. 

niodern^°”!f orbits with the structure of Bhu-mandala, I used 
terested^'^ ^nieris programs for orbital calculations. I was most in- 
^T?na’sni*^ about 3000 B.C., the traditional time of 

am est pastimes on earth, as described in the Bhdgavatam. 
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Figure 6 —^There are at least two yojana 
standards: A \ongyojana of 32,000 hastas 
^d a short yojana of 16,000 hastas. The 
hasta of the short yojana is slightly longer 
^han that of the long yojana. 
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Figure 7—The krosa of the short yojana is 1 minute of latitude at the equator, 
and the modern nautical mile is defined in the same way. The short yojana is 4 
minutes of latitude, and the long yojana is 7.5 minutes of latitude. 

It turns out that at this epoch the planetary orbits align closely with 
dvipas in Bhu-mandala at a sharply defined value of 8.575 miles per 
yojana. This is very close to the figure of 8.59 miles based on the has- 
ta of 432 millimeters. So the value of the yojana we get by historical 
research is confirmed by completely independent calculations having 
to do with planetary orbits and the astronomy of the Bhdgavatam. 
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Familiar Numbers 

As explained above, we gel the larger yojana of 32.()()() hastas 
(and Vs of a degree of latitude) by using a hasta of 431.9 millime¬ 
ters. This can be rounded off to 432, a familiar number in Vedic lit¬ 
erature. (For example, 432,000 is the number of years in Kali-yuga. 
the current age.) It turns out that this familiar number may not be 
simply coincidental. 

First of all, the meter itself derives from a measurement of lati¬ 
tude. The meter (one thousand millimeters) was originally defined 
in 1791 as 1 ten-millionth of the distance from the equator to the 
north pole through the meridian of Paris. That distance has been re¬ 
measured since then, but the change amounts to a tiny fraction of a 
percent. 

fi d^h ^he larger yojana a hasta of 432 millimeters, we 

cu f hasta comes very close to 108 ten-billionths of the cir- 

cause 4^*^^ of the earth through the poles (see Figure 8). (This is be- 
in tk • ~ ^ ^ there are 4 quadrants from equator to pole 

'n the circumference.) 

up if we consider the mean diameter of the 
,728.5 “small yojanas." This is close to 1728, 
1,728,000 years of Satya-yuga, the first in the 

suggest a simple experiment. Try setting the 


Figure 8 —The 
hcisla of the long 
yojana is equal to 
108 ten-billionths 
of the circum¬ 
ference of the 
earth, measured 
on a great circle 
through the poles. 
Here one polar 
great circle is 
shown. 



7917.5 miles 
orl 6 xl 08 .(Recai 
cycle of the four aj 
These observa 
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Figure 9—The ratio between the circumference C and the diameter D of a circle 
(shown on the left) is a: = 3.1415927. Since the earth (shown on the right) is 11a- 
tened at the poles, its diameter varies. The ratio between the circum eience 
through the poles and the mean diameter D' is 3 .13984, within 0.006 oo t 
ue calculated on the basis of {\\cyojana (see the text). (The flattening o t e ear 
is shown greatly exaggerated for clarity.) 


mean diameter of the earth to exactly 1,728 small yojanas o , 
hastas. Suppose that of a hasta gives a smaller hasta exact y 
ten-billionths of the circumference of the eaith throug t e po 
we multiply it all out, we find that the ratio between circum ere 

and mean diameter comes to 3.13967. 

This ratio expresses the degree of polar flattening o . 

(see Figure 9). (If the earth were a perfect sphere, t ^ 

ben—the ratio of the circumference of a circle to Its lame e •) 

turns out, 3.13967 is within 0.006% of the actual ratio, 
using modern data. That this calculation works out so we ‘ 
strongly that we are dealing with design rather than 

In summary, simple arguments from the testimony of ^ 
nes and Hiuen Thsang enable us to reconstruct c decree of 
yojana values. Both are precisely defined as ion g 

latitude at the equator. Both relate to the earth by -^iP^ 
(namely 432 and 1728), and this relationship gives us 
estimate of the polar flattening of the cart . g^^nvestigafion com- 

larger yojaua is confirmed ,l,e Bhagavatam. 

paring modern astronomy with tne cosuiu» b. 
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The Great Pyramid 

Let us return briefly to our replacement of the Greek cubit with a 
slightly smaller unit linked to a degree of latitude at the equator. All 
the calculations above would go through if we used the Greek cubit 
directly and did not make this substitution. But the errors would be 
larger. So I prefer to match the two yojana lengths to the degree of 
latitude at the equator rather than to Greece. 

Curiously, we can find support for this in the design of the great 
pyramid of Egypt (see Figure 10). In 1925 an engineer named J. H. 

o e made an accurate survey of the great pyramid using up-to-date 
mstruments. He found that twice the perimeter is 1,842.91 meters, 
or cornparison, a minute of latitude at the equator—or 1 krosa of 
e sma yojana~\% 1,842.93 meters. In other words, the perimeter 
the h 's almost exactly 1 krosa. Likewise, we find that 

nf yojana goes almost exactly 500 times into each 

the pyramid. 

(There is a 0^4^/^^^^^ ^^^^ladium, however, fit the pyramid less closely, 
designed n • ° it would seem that the great pyramid was 

There f ^*nkcd to the degree of latitude at the equator, 
er yojana If ^ astronomical support for the length of the larg- 

earlh to ih up-to-date value for the distance from the 

janas. This length, the result is 10,821.6 thousand yo- 

iar 108. Else 10,800, another multiple of the famil- 

into the syst ^ ^^hown that this distance also fits naturally 

examnles of dvipas in Bhu-mandala, and I have given many 

^ 108 in astronomy. 


If the 


Wise Ancients 


degree of fafi^uj exactly defined as a fraction of the equatorial 
that the earth i ’ people who defined it must have known 

dimensions of Indeed, they appear to have understood the 

Who were thest ne ' 

considered here evidence 

pyramid-a tim^ wh 

i« flat v^t ti people supposedly believed that the earth 

DU- I eerrelation between planetary orbits and features of 
Bhu-mandala shows that the “earth mandala" of the Bhdgavatam 
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was far from being a naive flat earth. Its connection with planetary 
orbits shows that Bhu-mandala represents the plane of the solar sys¬ 
tem, which (if we discount the slight inclinations of the planetary 
orbits) is actually flat. 

The Bhagavatam speaks of an ancient Vedic world civilization. 
Although the evidence we have looked at here does not prove that 
such a civilization existed, it does show that some people in the dis¬ 
tant past attained an unexpectedly high level of scientific knowledge. 
Whether they lived in the East, the West, or both is hard to say. We 
do know that some evidence for this civilization is preserved in texts 
from India such as the Srimad-Bhagavatam, and other evidence 
may be found in ancient ruins of the West. Perhaps there was an ad¬ 
vanced civilization that was worldwide in its influence. It is worth our 
while to be on the alert for other evidence that may shed light on this 
hidden chapter in human history. 



Figure 10—Based on accurate measurements made by J. H. Cole in 1925, ^ 
calculate that each side of the great pyramid of Egypt is almost exactly 5 
hastas of the short yojana. The perimeter of the pyramid is almost exact y 
krosa in length. 
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